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.».and modern economic steam raising demands automatic 
control. Electroflo provide automatic boiler control equipment 

for every purpose. 

RELAY CONTROL A recent development by Electroflo, this system 
makes efficient and accurate automatic control of smaller boiler 
plant possible, at a very economical initial cost, whi/st retaining the 
many well-known advantages of a fully measuring system. 


PNEUMATIC REGULATOR CONTROL This famous Electroflo 
System of control is installed on all types and sizes of boiler 
plant throughout the world. Its design and construction render it 
admirably suitable for the arduous and at the same time 
accurate duties required of it. 


HYDRAULIC REGULATOR CONTROL Identical in general 
principles to the Pneumatic Regulator Control, the hydraulic 
operaiion provides more powerful working forces where 
required—for large induction regulators, fan inlet vanes, etc. 


ELECTRONIC REGULATOR CONTROL Utilising the same 
controlling and actuating principles as the Pneumatic and 
Hydraulic Regulator Control, the Electronic System eliminates 
lags and pipeline losses when controlling large boiler 
plant—e.g., in Central Generating Stations. etc. 


As a result ELECTROFLO advice is based on the widest 
possible experience and is backed by a complete service of 
consultation, design, manufacture and installation. 
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Electroflo Instrument and control panel installed at Hendon Paper Mills— 
Sunderland. 3 Stirling water tube boilers each 45,000 Ib./hr. M.C.R. converted 
from chain grate stoker to oil firing using Wallsend Slipway Burners and 
Flame Failure Equipment and Electroflo Automatic Boiler Controls. 


IT PAYS TO consutr {Prey ed FIRST ON ALL BOILER CONTROL PROBLEMS 


ROFLO METERS COMPANY LIMITED, ABBEY ROAD, PARK ROYAL, LONDON, N.W.10. Tel: ELGar 7641/8. 


Nc: 2-3196 


Membe: of Elliott-Automation Group 
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The Editor will be glad to receive and consider original 
contributions, correspondence, etc., of a suitable nature 
for publication. Stamped and addressed envelopes should be 
enclosed for the return of any matter considered unsuitable 


Published monthly by 


ENGINEERING REVIEW PUBLISHING CO. LTD. 
19-20, NOEL STREET, LONDON, WAI 


Annual Subscription Rate, 40s., including postage. 
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COMPLETE 
STEAM- 
RAISING 
PLANT 


Four 125,000 Ib./hr. Babcock boilers designed for firing with blast-furnace 
gos, oil or coke-breeze; serving the Ravenscraig steel works of Colvilles, Ltd. 





BABCOCK 


WORLD LEADERS 


IN STEAM 


AND MECHANICAL ENGINEERING 


WATER-TUBE BOILERS NUCLEAR POWER PLANT 
ECONOMIZERS - AIR HEATERS + ATTEMPERATORS 
TRAVELLING-GRATE STOKERS + SPREADER STOKERS 
PULVERIZED-FUEL EQUIPMENT - ‘CYCLONE’ FIRING 
PLANT - SOOT BLOWERS - PIPEWORK - COAL, ASH 
AND DUST-HANDLING PLANT + HEAT EXCHANGERS 
SUPERHEATERS - EQUIPMENT FOR FIRING WITH OIL, 
GAS AND SPECIAL FUELS AND FOR WASTE-HEAT 
UTILIZATION + TRANSPORTERS - WAGGON-TIPPLERS 
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CRANES - STEEL BUILDINGS - FUSION-WELDED 
DRUMS - PRESSURE VESSELS - COMPLETE MATERIALS- 
HANDLING SYSTEMS - CONVEYORS 
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The Ferrybridge ‘B’ power station, one of the first oa the modern “reheat” power 


Stations to be commissioned by the C.E.G.B. is equipped with Babcock boiler plant 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.! 
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THE COAL QUESTION 


HE above was the title of an address given by Mr. H. E. Collins, National Coal Board Member for Production 

and Reconstruction, when he spoke to members of the Fuel Luncheon Club in London, on December 20th. 

Mr. Collins said that perhaps the most crucial question today concerns the future pattern of primary 

energy consumption in the United Kingdom. In 1946, coal supplied 92 per cent., and oil 7 per cent. of all 

primary energy consumption. The change in the pattern up to 1956 was gradual, when the proportion of coal 

and oil was 82 per cent. and I5 per cent. respectively. But in the succeeding years up-to 1959, the change 

was much more adverse to coal; total energy consumption fell to 246 million tons of coal equivalent, and the 
proportion of coal and oil became 76 per cent. and 23 per cent. respectively. 


Mr. Collins said that it should be appreciated that the inland demand for coal in the last decade reached 
annual levels which were higher than in any period in the long history of the industry. Increased fuel efficiency 
has proved to be quite an important factor in the decline in coal consumption—an aspect which was probably 
under-estimated in earlier forecasts of future energy requirements. The major factor in the reduction in 
demand for coal is undoubtedly the increased amount of oil consumption, which, in 1959, amounted, in direct 
replacement of coal, to no less than 30 million tons of coal equivalent. 

Mr. Collins confirmed his belief that fair competition, a useful stimulus to efficiency, was a good thing; 
provided we do not allow the negative policy of laissez-faire to undermine the whole structure of our national 
economy. Coal output has now been brought generally in line with demand, but with certain qualities, the 
N.C.B. are now concerned with expanding production to meet current and anticipated requirements. There 
have been revolutionary changes in the techniques of mining coal, and already approximately 40 per cent. of the 
total output is machine-mined ; in other words, it is produced by machines which simultaneously cut the coal 
at the face, and load it on to conveyors. This country leads Europe in modern mechanised coal-winning, and 
further progress is foreshadowed in experimental units of extraction and support which, at the present time, 
are undergoing trials. Efficiency in the industry, as measured in output per manshift worked in 1947, was a 
little over 21 cwt., whereas today it is almost 29 cwt., an improvement of 33 per cent. Furthermore, this 
increase in efficiency has been achieved with considerable improvement in the safety of the mines in this country, 
as fatal accidents have been reduced by 43 per cent. and serious non-fatal accidents by 31 per cent. There can 
never be room for complacency in such an important matter as this, but progress cannot be regarded as other 
than satisfactory. 

The coal mining industry has, said Mr. Collins, just emerged from a most critical period. We do not 
expect plain sailing, but we do face the future in the knowledge that we have an industry much improved 
technically, with technical progress still in full spate, and, therefore, better equipped to meet the challenge 
of intense competition in our fuel markets. Taking a view of the long-term energy demand, we must rely to a 
large extent on governmental pronouncements. In the Government’s view, formulated in 1957, the upward 
trend in primary energy consumption is estimated to reach 300 million tons of coal equivalent in 1965. This 
view has not been changed, but has been extended in one field to 1975, when power stations are expected to 
consume some 125 million tons of coal equivalent, and that by the 1980’s their annual requirements could well 
reach 200 million tons. 


Recently, there has been governmental pressure to increase exports in the interest of our balance of 
payments. In our highly-industrialised country, this is obviously sound; but what of the other side of the coin ? 
Our balance of payments can similarly be influenced by a reduction of unnecessary imports, and this applies 
with much force to our energy requirements. No country with its national economy based on industry can 
afford to neglect indigenous energy sources. Indeed, there is no intensely industrialised country without such 
sources and they could be neglected only at the possible cost of a complete breakdown in industrial production. 
Here, Mr. Collins issued, what he called, a grave warning. If, through a process of laissez-faire, the coal industry 
is forced to contract, and ultimately there is serious interruption of imported energy supplies, it would be 
useless, in the short-term, to turn to indigenous coal; it would be too late. The estimates of forward require- 
ments of energy indicate that there will be scope for substantial increase in the use of oil while necessitating 
coal usage in annual quantities sufficient to sustain an economic coal industry. He suggested that the expansion 
in the use of imported oil should be so arranged as to represent an appropriate share of the increase in the 
total inland consumption of primary energy. A compact and efficient coal industry in this country requires 
an annual output in the order of 200 million tons, which in the next five to ten years would mean about two- 
thirds of total inland primary energy requirements. This leaves about 100 million tons of coal equivalent to 
other sources currently running at about 60 million tons. 

Other speakers in various parts of the country have recently expressed the firm view that there are 
better times ahead for the coal industry. The tremendous value to the nation of developing our coal 
resources is undeniable. Coal makes no strain upon the balance of payments; it makes a tremendous contri- 
bution in earning foreign currency. Despite the glut of coal in Europe, our sales there are forging ahead, 
and during 1960 the N.CB. sold abroad, about one-third more coal than in 1959—a total export for the year of 
about 5} million tons, which means a very substantial help to the balance of trade position. 











400-kV 
SUPERGRID 


To reduce the number of high- 
voltage transmission lines needed 
to meet the country’s growing power 
demands, the Central Electricity Generating Board is to 
adopt a 400-kV transmission system. It may be recalled 
that the majority of existing 275-kV Supergrid lines were 
originally designed with a view to future conversion to 
380-kV, and where increased transmission capacity is 
necessary they will be re-insulated and used for the new 
voltage. The power-carrying capacity per double circuit 
line will thereby be raised from 1,200-MW to 2,000-MW. 
For new main trunk lines, the Board now plans to intro- 
duce a new design of tower, carrying four conductors 
per phase, as compared with two per phase on the 275-kV 
lines. The new towers will, of necessity, be about 20 ft. 
taller than existing 275-kV towers, but the disadvantage 
will be outweighed by a further increase in power carrying 
capacity to 3,000-MW. Studies have shown that, for the 
transmission distances required in this country, there is 
no great economic advantage to be gained from the use 
of the higher voltage. However, there is some technical 
advantage and there is a very substantial advantage to 
amenity, because, with a greater power carrying capacity, 
fewer new lines will be needed. Technology is judged 
to be far enough advanced for orders for equipment 
to be placed in the near future without waiting for 
operating experience with the 380-kV experimental 
circuit between Monk Fryston and High Marnham, 
which will come into service in 1962. The first 400-kV 
line should then come into commercial use in 1965. 
From thenon, the new voltage will be introduced gradually 
to meet growing demands on the system. Modifications 
to existing lines, to suit 400-kV will include substituting 
a different type of insulator on the existing towers, 
together with the provision of new transformers and 
switchgear at terminal substations. The changeover 
will be carefully worked out to maintain security of 
supplies to consumers and to cope with the growing de- 
mand while taking lines out of service successively for 
conversion. 


PROPOSED SITES The Central Electricity Generating 
FOR NUCLEAR Board have completed their investi- 
POWER STATIONS gations at Earnley, Sussex, and at 
ON THE SOUTH Hamstead, Isle of Wight, for possible 
COAST nuclear power station sites. It is 

found that Earnley is technically 
unsuitable for development. Hamstead, on the other 
hand, is an excellent site, but, conscious of the amenity 
value of the West Solent, the Generating Board are 
considering an alternative way of providing more power 
in Southern England at reasonable cost. The long- 
term national demand for electricity is increasing by 7 
per cent., per annum, but the increase of demand in the 
Southern Counties is greater than average, and amounts 
to 10 per cent. per annum. The demands of the Southern 


Counties can be met either by building stations on the 
South Coast near to the areas where demand is rapidly 
increasing, or by building stations in parts of the country 
remote from the area of demand, with transmission to 
the South Coast. The Generating Board are reluctant 
to adopt the second alternative too widely because, for 
amenity reasons, they seek to minimise the mileage of 
transmission lines, and because the construction of power 
stations in the Midlands is not universally welcomed. 
The Board have undertaken a programme of nuclear 
power construction and, as transport charges on nuclear 
fuel are negligible, are able to generate nuclear power on 
south-coast sites as cheaply as elsewhere. It is for that 
reason, and to supply the power needs of the Southern 
Counties, that the Board have sought sites for nuclear 
stations on the south-coast. Preliminary survey showed 
that between Dungeness and Weymouth there were 
only two potentially promising sites—one at Earnley 
and one at Hamstead. Detailed investigation of these 
sites, which began in February, 1959, has been com- 
pleted. It shows that there are grave technical objections 
to the use of the Earnley site, which cannot be recom- 
mended for reactors of the type at present being built, 
and which is unlikely to be attractive for future types of 
reactors. On technical grounds, however, Hamstead is 
an excellent site. The Board believe that, with close 
attention to design and landscaping, a station could be 
built there with little real damage to amenity but, con- 
scious of the amenity value of the West Solent, realise 
that the psychological impact of the station may be great. 
The Board are therefore deferring any decision about 
seeking consent to use the Hamstead site. An alternative 
development to meet the power demands of the Southern 
Counties, while minimising transmission, would be to 
build a conventional station on Southampton Water, 
but this has the disadvantage that a coal-fired station 
would increase materially the cost of power in the 
Southern Board’s area as compared with alternative 
schemes. More time is necessary for the investigation 
and consideration of conventional alternatives. 


THE The Engineers’ Guild is to hold a 
PROFESSIONAL one-day conference at the Connaught 
ENGINEER Rooms, Great Queen Street, W.C.2, 

on Wednesday, March 22nd, 1961. 
The theme of the conference is ‘“‘ The Professional 
Engineer—His Employment and Development,” and the 
chairman will be Sir Hugh Beaver. Mr. D. J. Mann, 
director and head of the personnel division of Unilever 
Limited, will speak on “‘ The Engineer and the Tech- 
nician’’; Mr. A. R. Cooper, M. Eng., M.I.E.E., member 
for operations and personnel, Central Electricity Generat- 
ing Board, will speak on ‘‘ The Engineer in Management” ; 
and Viscount Chandos, chairman of Associated Electrical 
Industries Limited, will speak on “‘ The Engineer in 
Society.” Much attention has already been given to the 
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present over-all shortage of professional engineers, the 
Guild states, and the Government Reports on Scientific 
and Engineering Manpower in 1956 and 1959 have stated 
that the supply will not be sufficient to meet industry’s 
requirements within the next ten years. It is, therefore, 
vital, the Guild says, to ensure that the maximum benefit 
is derived from the supply of professional engineers 
available, and the conference will provide the first 
opportunity to examine this subject of crucial national 
importance. The conference is intended for managers, 
personnel officers and professional engineers. 


SITE FOR TWO Another power station equal in size 


2,000-MW to the first, may be built on the 
STATIONS Holme Pierrepont site in Notting- 

hamshire at a future date if approval 
is given. This was made known at the public inquiry 


into the scheme which opened at Radcliffe-on-Trent 
recently. The 525-acre site is within the Nottingham- 
shire green belt, and the objectors included the County 
Council, the Nottingham City Council and other neigh- 
bouring local authorities, the National Farmers’ Union, 
the Council for the Preservation of Rural England, and 
hospital authorities in the area. The station which the 
Central Electricity Generating Board is now seeking 
permission to build would have a capacity of 2,000-MW 
and would be one of the largest in Europe. It would 
cost £75 million and would be commissioned in 1966. 
Mr. S. B. R. Cooke, Q.C., for the Board, said that the 
East Midlands coalfield has a surplus of coal suitable for 
power stations, and the nearest colliery was only two 
miles away. Water was available from the Trent, and 
the site was convenient to the national electricity grid 
lines. There would be a £2 million plant at the station 
to prevent air pollution, and this plant would be 99.3 
per cent. efficient. He said that the site was actually 
at the edge of the green belt, and there was a case for 
replanning it. Mr. F. Faux, station planning officer, 
said that the first station would use about 5 million tons 
of coal a year, and when the second was built the con- 
sumption would increase to 9 million tons. There would 
be two 650 ft. chimneys, and eight cooling towers each 
375 ft. high. Some 500 people would be employed. 
One of the main problems would be the disposal of ash. 
If it could not be disposed of locally, some would be 
taken away by rail and would probably be put in clay- 
pits in the Peterborough area, thus reclaiming land for 
agriculture. Replying to questions, Mr. Faux said that 
the station would consume 13 million of the 46 million 
gallons of water taken from the Trent daily, and the 
remainder would be pumped back. 

N.1.F.E.S. December 2nd, 1960, marked the 
seventh anniversary of the incorpora- 
tion of the National Industrial Fuel Efficiency Service. 
The organisation thus enters its eighth year with a fine 
record of service to both British Industry and to Local 
Authorities. Assistance has now been provided to some 
6,0co factories, non-industrial premises and-local authori- 
ties—the outcome of this work having resulted in a 
substantial reduction in fuel consumption—about 20 
per cent. overall—a lowering of production costs, and a 
steady increase in the production capacity of many 
factories. The total savings amount to well over {10 
million. In its work for local authorities, N.I.F.E.S.’s 





advice has led to a reduction of fuel bills in schools, 
hospitals and council buildings, and it has also been able 
to effect considerable improvements in heating standards. 
Reduction in, or total avoidance of, capital expenditure 
on new heating equipment has often been the reward of 
local authorities for calling in N.I.F.E.S. In connection 
with the Clean Air Act, N.I.F.E.S. has also made a 
significant contribution to the cause of clean air. In 
many instances, the first sign of inefficiency in the use 
of fuel is, of course, the emission of dark smoke or grit 
from chimneys. The adoption of methods by which 
this smoke emission can be reduced, has been automatic- 
ally followed by an increase in the efficiency of the plant 
and a reduction in fuel bills. Likewise, in reducing by 
millions of tons the fuel consumption of thousands of 
factories and premises, N.I.F.E.S. has brought about a 
substantial reduction in the amount of smoke and grit 
emitted. 


GARCKE’S ‘* Garcke’s ”’—first published as the 
MANUAL: Manual of Electrical Undertakings 
1896-1960 in October, 1896, has now reached 


its 57th and last edition. The com- 
pilation of the work was initiated by Mr. Emile Garcke, 
M.1.E.E., who, at the time, in addition to many other 
activities, was chairman of the Electrical Section of the 
London Chamber of Commerce. Its purpose was the 
provision of a comprehensive and much-needed record 
of financial and statistical data relating to the electrical 
industry, then, comparatively speaking, in its infancy. 
The manual attracted support from a wide variety of 
interests, and rapidly gained a considerable reputation 
for the fullness and reliability of its information, which 
increased with each succeeding issue ; and The Financial 
Times on one occasion described it as ‘‘ the Bible of the 
Industry.”” But the structure of the industry, chiefly 
from political considerations, has suffered many changes 
during the sixty odd years for which the ‘‘ Manual” 
has been published, and the proprietors and publishers— 
Electrical Press Limited—have recently had under review 
the present position and future prospects. The directors 
of the company, after careful consideration, have formed 
the opinion that the production of such a work of refer- 
ence, in the circumstances attached to a nationalised 
electricity service, offers little scope for further develop- 
ment on a normal commercial basis. They have there- 
fore decided, reluctantly, not to continue the work 
beyond the present 1959-1960 edition. There will be 
many expressions of regret at the cessation of publication 
of the ‘‘ Manual,” which has undoubtedly been a most 
valuable work of reference to many people, both technical 
and commercial, in the several different sections of the 
electrical industry. The 57th and last edition, recently 
published by. Electrical Press Limited, 19-20, Noel 
Street, London, W.1 (price £4 4s.), contains the usual 
survey and statistical review of electricity supply progress, 
based on the various authorities’ annual reports. There 
are some explanatory notes concerning the constitution 
and functions of the Electricity Council, and also a section 
dealing with the constitution and activities of the Central 
Elettricity Generating Board. Useful information is 
provided on the various Area Electricity Boards in 
England and Wales, and the electricity authorities in 
Scotland, Ireland, The Isle of Man and the Channel 
Islands. 








Axial Flow Fans for 





Boiler Draught Requirements 


ARLY last month we were given the opportunity 
E to visit two or three of the latest power stations 
in Denmark. One of the interesting features 
concerning the plant installed in these stations is the use 
of the Variax type of axial flow fan for boiler draught 
requirements. Before making reference to the power 
stations in question, we include in the following notes 
some particulars of these axial flow fans, and of the 
firm responsible for their design and manufacture. The 
manufacture of Variax fans is by Nordisk Ventilator 
Company in Denmark, whose works and head offices are 
at Naestved, a town of some 25,000 inhabitants, in the 
southern part of the island of Zealand, and some 45 
miles south-west of Copenhagen. 

Established in 1947, Nordisk Ventilator Company is 
today the largest factory in Denmark specialising in the 
production of fans and air-conditioning equipment. 
The actual range includes industrial air-conditioning 
systems, air-conditioning systems for buildings, marine 
air-conditioning systems, centrifugal fans, propeller 
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The fan hub is made of a special material and designed 
to prevent penetration of impurities into the regulating 
components, while the blades are cast in a special alloy 
and provided with ‘‘ wearing”’ edges. The shaft is of 
high-quality steel and so dimensioned that the critical 
speed of the fan-wheel assembly exceeds the operating 
speed of the fan by at least 20 per cent. 

All bearings are of the Skefco ball and roller type, and 
designed for long and uninterrupted periods of operation. 
Their dimensions, arrangement, and the choice of special 
types of bearings are the result of extensive research in 
co-operation with SKF. Bearing temperatures are 
indicated by thermometers located on the fan casing in 
such a way as to be easily readable; the main bearing 
assembly can be inspected during operation. In order 
to carry out an inspection of the fan wheel, all that is 
necessary is to push the diffuser along a distance of 
7oo mm. (27$in.). Variax fans are constructed in 
standard sizes for capacities from about 20 to 500 
m/sec. (§0,000 to 1,100,000 cu. ft./min.); the larger 
sizes give pressures up to 25in. w.g., under NTP 
conditions. 

The maximum permissible operating temperature of a 
standard type Variax fan is 200 deg. C. (400 deg. F.)— 
fans being required to operate in excess of these figures, 


Fig. | (left). Outline arrangement of the 
Variax axial flow fan. 


KEY :— 


|. Baseplate with motor 5. Servomotor. 
support. 6 

2. Inlet box and inlet 
cone. 


. Blade adjustment 
mechanism. 


7. Fanwheel. 


3. Fan housing. 8. Main bearing as- 
4. Diffuser with fixed sembly. 
guide vanes. 


Fig. 2 (below). Performance curves for Variax 
axial flow fans working in parallel. 





fans, high-pressure fans, air-heaters, heating 
coils, air-filters, humidification plants, etc. The 
company employs a staff of about 500 people, 
and of the total production, no less than 60 
per cent. is exported. 

The Variax fan is designed in accordance with 
the latest aero-dynamic principles, and is fully- 
controllable during operation by variation of the 
blade angle. Thus, the regulation takes place 
at constant speed and requires a minimum 
of regulating power. These fans are applicable 
as induced as well as forced-draught units, 
and the speedy regulation without sluggishness 
at varying boiler loads makes them ideal for 
association with any form of automatic boiler 
control system. 
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and up to a maximum of 350 deg. C. (650 deg. F.) are 
made from a special alloy. 

Blade adjustment is carried out by means of a servo- 
motor which is controlled manually or by the boiler 
automatic control equipment. The servomotor acts on 
the actuating rod that extends through the outer surface 
of the diffuser, the movement of the actuating rod being 
transmitted through the regulating mechanism to the 
rotating adjusting disc in the hub of the fanwheel. The 
adjusting disc turns the blades by means of adjusting 


Total pressure 





Power consumption 

















5 % Load 


Fig. 3 (above). Characteristic curves for Variax 
axial flow fan with variable blade angle and constant- 
speed motor. 


Fig. 4 (right). Variax fans for boiler plant, under 
construction at the Nordisk Ventilator Company’s 
main works at Naestved, Denmark. 
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arms mounted on the blade pivots, which are supported 
by amply-dimensioned ball-bearings in the hub. The 
pivots have a flange on which the blades are clamped. 
The fan housing comprises a bell-shaped inlet cone that 
assures even delivery to the fanwheel which rotates in a 
machined cylindrical housing. Most of the static pressure 
is generated in the fan wheel; the remainder being pro- 
duced within the guide vanes and by conversion of 
kinetic energy in the diffuser. 
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Fig. 5. Characteristic curves for high-efficiency centrifugal fan 


with inlet vane control and constant-speed motor. 


Variax fans are available in either horizontal or vertical 
construction ; the inlet side being adapted to site condi- 
tions. These fans are used mainly in power stations, 
steelworks, kiln-exhausting in cement works—agglomerat- 
ing plants and other large industrial concerns. The 
outstanding features and robust modern construction of 
the fan have made it ideally suited to meet exacting 
power station demands. Its short overall length facili- 
tates its easy and straightforward incorporation in boiler 
plants and other installations, where they are now operat- 
ing in large numbers in many different European coun- 
tries. 
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Parallel working 

The working in parallel, of Variax axial flow fans 
presents no difficulties. Referring to the graphical 
representation, Fig. 2, point 1 indicates the output of each 
fan when both units are in operation. (Q representing 
air volume, and Pgj, the design pressure.) In addition, 
there is shown a system resistance curve, passing through 
point 2 and representing the total output of both fans. 
(Air volume 2 Q, and design pressure Paim- 
Thus, if one fan is started up, and the amount of air 
passing through the second fan is disregarded, its output 
at the fully-open blade position will occur as indicated 
at point 3—the intersection of the system resistance 
curve and the fan characteristic curve at 40° blade angle. 
If fan No. 2 is started up at slightly-open blade position 
say, O-5°, it will not commence to provide an output of air 
until jts pressure has reached that of the first fan started. 
(Point 4 is equivalent to point 3.) As the blade pitch 
on the second fan is increased, the air volume will then 
move in the direction indicated by the line 4-1, while 
at the same time that of the first fan will move upwards 
along curve 3-1, always provided that both fans are 
operating at the same pressure. A satis- 
factory result of parallel working will, 
of course, depend on the servo-operation 
of the two sets of blades being completely 
synchronised. It appears that 70 per cent. 
of the Variax fans already installed, or 
covered by repeat orders or new orders, 
are for units arranged for parallel working. 

Recently, some accurate investigations 
and comparisons between Variax fans, 
and high-efficiency centrifugal fans with 
inlet vane control regulation and at 
constant speed have been carried out. 
The graphs, Fig. 3, show the characteristic 
curves for the Variax fan, while Fig. § 
shows the corresponding curves for a 
high-efficiency centrifugal fan having a 
maximum efficiency of 88 per cent. In 
both diagrams there is a curve showing 
the connection between pressure and air 
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volume at varying boiler loads provided that the resistance 
conditions in the boiler are not altered by load fluctua- 
tion. In ordinary circumstances this holds good and 
minor load fluctuations will make very little difference 
in the comparison of the two types of fan, as the fluctua- 
tion will be the same for both types. On the curves 
are indicated points for various boiler loads. The Variax 
fan is dimensioned so that it will work at highest efficiency 
at 100 per cent. boiler load, whereas the centrifugal fan 
is so dimensioned that the maximum capacity corres- 
ponding to 115 per cent. boiler load is equal to the maxi- 
mum efficiency. The efiect of this is that the power 
consumption is decreased as much as possible both at 
maximum load and at part load. 

In Table 1 is given the power consumptions at varying 
boiler loads, partly the requisite power consumption 
for surmounting the resistances in the boiler and flue 
ducting, and partly the corresponding power consump- 
tions for the two types of fan. As a basis, a power con- 
sumption of 1,000 h.p., at 115 per cent. load, has been used 
for overcoming the pressure losses in boiler and flue 
ducting, which is the utilised power consumption. 





—— 


Fig. 7 (above). A Variax induced-draught fan of 121,000 
cu. ft./min. capacity, speed 970 r.p.m., and temperature 
470 deg. F., for installation in a Swedish cement works. 


Fig. 6 (left). Two Variax axial flow 1.D. fans working in 
parallel on a 360 tons/hr. (800,000 /b./hr.) boiler in a 
large power station in Holland. 


A comparison of the power consumption of the 
two types of fan shows that while the power 
consumption at I1§ per cent. load is practically 
the same for the two types, the saving by 
using Variax will be more than 200 h.p. at 
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100 per cent. load, increasing steadily to 300 h.p. at 
7 per cent. load. This means that under all normal 
working conditions approximately 200-300 h.p. will be 
saved. 


TABLE | 
Load (per cent.) pre. nals one 
Necessary power consumption required to 
overcome resistance in boilers and fans 


Cu. ft./min. x in. w.g. x 0.000157 ... 1,000 658 480 336 226 
H.P. for Variax Fan = 


Cu. ft./min. x in. w.g. x 0.000157 
Efficiency for Variax Fan a iz ™m Sk me mm 
H.P. for centrifugal fan with inlet vane control 
and constant-speed motor = 
Cu fe./min. x in. w.g. x 0.000157 _ 1137 928 800 672-595 
Efficiency for centrifugal fan 
Power saving by Variax (h.p.) en ie 1S 206 268 282 316 
At the present time negotiations are in progress for 
the manufacture of Variax fans in England. Thus the 
Danish company will, in due course, be in a position 
to effect rapid delivery of these fans which will be of 
English manufacture. 


Typical installations 

The first power station we visited was Masnedo, 
Vordingborg, our visit being made possible by courtesy 
of the South East Zealand Electricity Corporation, the 
owners of the station. The main interest here is the 250- 
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Fig. 8 (above). Variax axial-flow F.D. fans, each of 105,700 cu. ft./ 
min. capacity, being installed on the top of a 798,000 /b./hr. ‘* once- 
through *’ Benson boiler at Masnedo power station in Denmark. 


Fig. 9 (right). The Asnaes power station of the Isefjord Power 
Company, is located near Kalundborg in north-west Zealand. 


ton/hr. (550,000 lb./hr.) Benson boiler, built and installed 
by Burmeister & Wain, Copenhagen. This unit, placed 
in commission during August, 1960, is the first Benson 
** once-through ”” boiler to be installed in Denmark. 
The first section of the station plant, consisting of two 
25-MW turbo-alternator sets, was put in operation in 
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1940; the second section, comprising one machine of 
40-MW capacity, commenced operations in 1951, and the 
third and last section, consisting of an 80-MW unit, 
was put in commission a few months ago. Thus, the 
aggregate installed generating capacity is 170-MW. 

There are five conventional water-tube boilers in the 
first two sections of the station, and they have an aggre- 
gate capacity of 363 tons/hr. (798,000 lIb./hr.) at 568 
Ib./sq. in. and 475 deg. C. (885 deg. F.). The boilers 
are provided with oil burners and zoned travelling grates, 
the latter having proved to be suitable for burning 
numerous types of fuel such as oil, coal (of high as well 
as inferior quality), coke dust, peat, lignite, and even 
saw-dust. The generating plant installed in sections I 
and II comprises two 25-MW and one 40-MW turbo- 
alternator sets—the alternators being air-cooled. The 
five boilers and three turbines are interconnected by a 
common main piping system. Section III of the station 
comprises the new Benson boiler which is adapted for 
both coal and oil-firing. The coal, of Polish origin, 
has an average calorific value of 9,200 B.Th.U./Ib. 

There are three p.f. mills—each mill being capable of 
sustaining 35 per cent. boiler load, while the oil-firing 
plant can sustain 70 per cent. of the load. The burners, 
which are located in the four corners of the furnace, are 
combined p.f. and oil burners. 

The two I.D. fans serving the boiler are Variax type 
AS—1,600/1,000, each of 77 m3/sec. (163,100 cu. ft./min.) 
capacity at a pressure of 11.72 in. w.g., and at a tempera- 
ture of 130 deg. C., (266 deg. F.). Power consumption 
is 338 b.h.p., and fan speed 1,480 r.p.m. The two F.D. 
fans are Variax type AS—1,450/1,000 units each of 
50 m/sec. (105,700 cu. ft./min.) capacity, at a total 
pressure of 16.6 in. w.g., temperature being 35 deg. C., 
95 deg. F. Power consumption is 309 b.h.p., and fan speed 
1,480 r.p.m. These F.D. fans are located on the top of 
the boiler itself, and they draw in warm air at a tempera- 


et 
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ture of 40 deg. C. (104 deg. F.). All these fans were 
designed, manufactured, and installed by Nordisk 
Ventilator Company, Naestved, Denmark. The valves 
and mountings on this boiler were supplied by Hop- 
kinsons Limited, Huddersfield. 
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is transmitted to Denmark; but when, at other 
times, long periods of water shortage occur in Sweden, 
the IFV transmits thermal-electric power to that country. 
The latter supply takes place mainly at night, when excess 
capacity is available at the Kyndby and the Asnaes power 


Fig. 10. Sectional outline arrangement of the Babcock 

Radiant type boiler installed at the Asnaes power station. 

The Variax axial-flow F.D. fans are indicated alongside the 
air-heater. 
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The data of this Babcock boiler are as follows :— 


Capacity M.C.R. (Ib./hr.) aie 880,000 
Pressure at superheater outlet (ib./sq. in.) sa ia 1,850 
Temperature at superheater outlet (deg. F.) oe ont 1,015 
Feedwater temperature Ceo oD eos se 470 
Reheated steam flow (ib./hr.) 82C,000 
Reheat steam pressure (Ib./sq. in.) “as 6 Sie 485 
Temperature at reheater inlet/outlet (deg. F.) ... - 716/1,013 
Gas temperature at air-preheater outlet (deg. F.) ae 300 
Number of pulverisers per boiler (Babcock Type-EL70) ... 5 
Number of burners per boiler (Y-jet type within the p.f. 

burners) ae ons daa Feed ond he us 20 


Number of F.D. fans per boiler koa see ‘a6 2 
Number of LD. ,, a me ot a wee 2 
Number of gas recirculation fans per boiler i 
Number of gas dilution fans per boiler 1 

















The second power station to which we paid 
a visit was the new Asnaes station, that was 
put into operation in May, 1959, and which 
is located near Kalundborg in north-west 
Zealand. Our visit was made by courtesy of 
the Isefjord Power Company, which firm is in 
partnership with the municipality of Frederiks- 
berg (Frederiksberg Kommune, FK), the North 
Zealand Electricity and Tramway Co. Ltd. 
(Nordsjaellands Elektricitets og Sporvejs Aktie- 
selskab, NESA), and the North-West Zealand 
Power Company (Nordvestsjaellands Elektri- 
citetsvaerk, NVA). The Isefjord Power Com- 
pany also owns and operates the Kyndby 
Power Station, some 34 miles away. 

Through the Kraftimport I/S the IFV co- 
operates with the big Swedish hydro-electric 
power plants; thus, when a surplus of hydro- 
electric capacity is available in Sweden, power 








Fig. || (below). The Variax axial-flow F.D. fans, each 
of 194,800 cu. ft./min. capacity and working in parallel, 
serving the Babcock boiler at Asnaes power station. 
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stations. In addition, the IFV maintained close co-opera- 
tion with the South-East Zealand Power Company, which 
owns the Masnedg Power Plant to which we have already 
made reference. The IFV is also co-operating with the 
Municipal Power Company of Copenhagen (Kobenhavns 
Belysningsvaesen). 

The Asnaes power station is located on the Kalundborg 
Fjord, and is built on a reclaimed site of about 43 acres. 
Harbour facilities at the station are excellent, since the 
Kalundborg Fjord is very deep and rarely frozen. The 
oil-wharf, which is situated at the farthest point to the 
north, has a depth of 36 ft.; this allows for tank ships 
of up to 30,000-tons mooring there. The depth at the 
coal-wharf amounts to 29 ft. 6in., thus allowing coal 
ships of up to 15,000 tons to berth at this wharf. 

Heavy fuel-oil is pumped through 16in. and 20 in. 
dia. pipe-lines to four storage-tanks, each of which has a 
capacity of 1,800 tons. Coal is unloaded by means of 
travelling cranes on the coal-wharf, each crane having a 
capacity of 10 tons. These cranes discharge the coal 
inside the coal yard, where bulldozers distribute it over 
the storage-area and compress it, thus making possible 
the storage of coal in high piles without danger of self- 


og th, o 






ignition. The capacity of the storage area is about 500,000 


tons. Bulldozers are used to move the coal to a number 
of hoppers in the yard, from where it is carried on belt 
conveyors through an underground passage via crushers, 
and finally up an inclined conveyor to the boiler house, 
where the coal is weighed, before being taken to the boiler 
bunkers. The valves and mountings on both these boilers 
were supplied by Dewrance & Co. Ltd. From here, 
apron-feeders carry the coal to the p.f. mills, and then 
into the boiler furnace through burners suitable for coal 
and oil. The coal at present being used includes English 
coal (East Midlands)—average calorific value 10,800 
B.Th.U./lb.—8 per cent. ash and 14 per cent. moisture ; 
Polish coal—average calorific value 10,500 B.Th.U./lb.— 
14 per cent. ash and 8 per cent. moisture ; and Russian 
coal, 11,200 B.Th.U./Ib., 8 per cent. ash and 14 per cent. 
moisture. The power plant is of course designed to 
operate on the unit system, with no connection either 
on the feed water or the steam sides to the other units. 
Boiler No. 1 is a natural circulation boiler designed by 
Babcock and Wilcox Limited, London, but built by the 
Elsinore Shipbuilding and Engineering Company 
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(Helsingor Skibsvaerft og Maskinbyggeri A/S), while 
boiler No. 2 is a 400-ton/hr. (880,000 Ib./hr.) ‘* once- 
through ”’ Benson boiler, built by Burmeister and Wain. 

For the Babcock boiler, the drum and all the pressure 
parts were manufactured at the Babcock Renfrew 
Works in Scotland, as were the p.f. mills and 
various other components including some of the tubing ; 
the remaining items being made by the Elsinore 
Company. 

The two F.D. fans on the Babcock boiler are axial 
flow Variax fans, type AS-2,000/1,400, supplied by 
Nordisk Ventilator Company. Each fan is of 92 m*/sec. 
(194,800 cu. ft./min.) capacity, total pressure 7.6 in. w.g., 
temperature 38 deg. C. (100 deg. F.), power consumption 
309 b.h.p., speed 980 r.p.m. 

The drive unit for the hot gas recirculating fan com- 
prises a squirrel-cage motor rated at 200 h.p. at 730 
r.p.m., and a Vulcan Sinclair size 32 scoop-control fluid 
coupling with automatic control, giving a speed regulation 
from 710 down to I50 r.p.m. 

After leaving the air-preheaters, the gases pass through 
electrostatic and mechanical precipitators installed above 
the boilers, from where the I.D. fans force the gases to 
their respective chimneys which are located on 
the roof of the boiler house. The chimney tops 
are 394 ft. above ground level, and the internal 
diameter at the top is 16.5 ft. The height of the 
boiler house is 213 ft. By means of salt water, 
the fly-ash and the slag are carried away to a 
lagoon in the firth, east of the power station. Both 
the fly-ash and the slag are being used for industrial 
purposes. 

Each turbine is a 3,000 r.p.m. unit of Brown, 
Boveri & Cie manufacture. They are condensing 
turbines rated at 120/135-MW—steam conditions at 
the stop-valves being 1,777 lb./sq. in. and 1,000 





Fig. 12. Variax axial flow 1.D. fans, each of 332,300 cu. ft./ 

min. capacity, speed 980 r.p.m., temperature 275 deg. F., 

being installed on the 880,000 /b./hr. ‘‘ once through ”’ 
Benson boiler at Asnaes power station. 





deg. F. Reheating to 1,000 deg. F. is provided for. The 


turbines are of the three-cylinder design and supplied with 
reaction blading throughout—apart from an impulse 
wheel in the HP section. The LP section has three ex- 
hausts, and there are seven extractions for feed heating to a 
maximum of 455 deg. F. The overall length of the turbo- 
alternator is approximately rooft. Each turbine is 
provided with a single-flow, single-shell condenser divided 
into two separate halves, the total cooling surface being 
59,600 sq. ft. Two circulating-water pumps are installed 
for each condenser, each pump having a capacity of 
5,500 cu. ft./min. The cooling water intake is at the 
eastern part of the harbour; the water passes through a canal 
running along the south side of the turbine house. In a 
special extension to the turbine house, two rotary band 
screens for each machine are arranged, through which the 
cooling water passes, before being pumped through the 
condensers. The cooling water leaves the plant through 
a discharge canal under the southern end of the boiler 
house leading to the west side of the ash lagoon. Two 
extraction pumps (one of which is a stand-by unit) force 
the condensate through the LP preheaters to the deaera- 








tion feed water tank. From here booster pumps lead the 
condensate through HP heaters to the actual boiler feed 
pumps, which send it direct to the boiler. 
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Unit No. 1 has four sets and unit No. 2 
three sets of pumps each rated for 50 per cent. 
boiler load. All the pumps, which were sup- 
plied by Sulzer Bros. Ltd., are motor- 
driven and arranged in sets, with one 
booster and one feed pump—the two 
motors of each set having a common 10-kV 
breaker. 

The largest motors are designed for 
10 kV and the remainder for 380 V. All 
motors are squirrel-cage motors for direct 
start. For unit No. 1, a thermal plant is 
installed for removal of silicon and carbon 
contents from the make-up water. From 
this plant the water is sent to the central 
evaporating plant. For unit No. 2 a de- 
mineralising plant is being installed and 
consequently turbine No. 2 is not provided 
with evaporators. 

There is only one control room common 
to the two units. This room is located 
in a special building between the two 
boilers, with direct means of access to the 
turbine room. Both the boilers and 





The main offices of the Nordisk Ventilator Company, 
at Naestved, Denmark. 





turbines are started and shut-down from this room. 
The control room also contains the main electrical control 
panels. 





AN INTRODUCTION TO COMMINUTION 


The above is the title of a new instructional colour film 
produced for International Combustion Limited. This 
32-min., 16 mm. film, in Eastmancolour, was shown for the 
first time recently, and is now available on loan through the 
Gaumont British Film Library. Comminution, which is the 
subject of the film, means size reduction by breaking, grinding 
or crushing. The film has been produced with an easy-to- 
grasp instructional approach in order to promote an under- 
standing and a of a technique in engineering which 
is playing a vital part in many industries. This film, in estab- 
ishing a basic knowledge of the subject of comminution by 
visual presentation, is admirably suited for instructional use 
in the training of students and technologists. It shows the 
pattern of historical development, theoretical approach, 
research, testing and application. The theories of comminu- 
tion, which are y inconclusive, are dealt with in animated 
i form showing the effects of the breaking of material 
by impact and by attrition. Some examples of the diversity 
of raw materials and end products show the immense field of 
study involved in accounting for the different p rties of 
many materials in moving towards any comprehensive theory 
of comminution. The grinding and processing of limestone 
is chosen as an example of comminution in a dry process. 
The film covers primary crushing and grinding. Here agai 
animated di are used to explain in detail the worki 
of the equipment involved. The —- and processing of 
copper ore is used as an example of wet processing. The film 
ai gemedne Fmd peer yy! See wang he x see Sewer ge 0 
ing, wet-grinding and ifying, while animated dia- 


explain in the ing of the crushers and mills. 
Fhe latenetional Combustion isation is intimately 


concerned in supplying equipment, covering the broad fields 
of comminution which, in some form, finds its place in all 
major industries. This close association has shown the need 
for a film to form an introduction, to arouse and stimulate 
interest, and to _— a good general background, for the 
detailed study of an intriguing engineering subject. 


Two orders, valued at a total of £330,000, have been 
received by The General Electric Co. Ltd. from Albert E. 
Reed and Co. Ltd. The orders cover two turbo-generators, 
a 10-MW passout condensing set, and a 7-MW back-pressure 
set, both for installation at Aylesford Paper Mills, Kent. 
They form part of a general scheme for the expansion of steam 
and power plant on this site. With the commissioning of these 
two sets, which will be the first a.c. generators at the Aylesford 
Mills, the total installed capacity will rise to 52-MW. It is of 
interest that the nine existing d.c. generating sets—the first 
of which was commissioned in 1922—are all of G.E.C. manu- 
facture. The 7-MW back-pressure set with its associated 
250,000 Ib./hr. boiler will be operated initially as a base-load 
topping unit. Designed for inlet steam conditions of 1,250 
Ib./sq. in. and 950 deg. F., the turbine will exhaust to an 
existing 430 lb./sq. in. system from which steam is supplied 
at 410 lb./sq. in. and 730 deg. F., to the existing steam range. 
The 10-MYW set will be supplied from this same steam range, 
and will be fitted with a pressure-controlled passout for delivery 
of up to 180,000 lb./hr. of process steam at 20 lb./sq. in. 
The 11,000 sq. ft. surface condenser to be supplied by Hick 
Hargreaves and Co. Ltd., will have a condensing capacity 
sufficient to cater for full load if no passout steam is required. 
A pressure- and temperature-reducing station used for by- 
passing the back-pressure set is included in the G.E.C. 
contract, and will be supplied by Electroflo Meters Co. Ltd. 

















First Nuclear 


Power Plant 





ANADA’S programme for the development of 
C nuclear power will be materially aided by the 
commissioning early next year of a 20-MW 
station which is now approaching completion on a site 
alongside the Ottawa River at Des Joachims, approxi- 
mately 20 miles from the nationally-owned nuclear 
energy research and development centre at Chalk River. 
The new station is a joint project of Atomic Energy of 
Canada Limited, the Hydro-Electric Power Commission 
of Ontario and Canadian General Electric Co. Ltd. 
This nuclear power station incorporating design 
techniques pioneered at Chalk River, has been given the 
name ‘‘ Nuclear Power Demonstration,” of NPD. The 
original design (now referred to as NPD-1) was based 
on a pressure-vessel type of reactor. The current design, 
known as NPD-2, features a pressure-tube reactor de- 
signed for on-load refuelling. Design work on NPD-2 
began in late 1957, and site construction was commenced 
in mid-1958. It will serve as a prototype for Canada’s 
first large-scale nuclear power station which is also a 
joint project of Atomic Energy of Canada Limited, and 
The Hydro-Electric Power Commission of Ontario. 
This larger station will be of 200-MW capacity, and 
will be located near Lake Huron at Douglas Point, 
Ontario. It is due for completion during 1964. 
NPD-2 employs several advanced design concepts, 
and is characterised by a reactor which uses natural 
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uranium-oxide as fuel, heavy water near atmospheric 
pressure as the moderator, and pressurised heavy water 
as the coolant. A series of pressure-tubes passing through 
the reactor is used to contain the coolant, as opposed 
to the use of a large pressure-vessel to contain both 
moderator and coolant. Each coolant tube assembly is 
held in place in the reactor by two end supports, which 
are mounted in the outer end walls of the cylindrical 
calandria-vessel which has double side and end walls. 
The calandria-vessel is constructed of ‘‘ Alcan 575” 
aluminium alloy, has a diameter of 17 ft. and an overall 
length of 15 ft. It contains the heavy-water moderator 
and reflector within its inner walls, and a light-water 
reflector and shield between its inner and outer walls. 
At each end of the calandria, 132 tubes of } in. thickness 
are welded to both the inner and outer walls and span 
the 1 ft. space between them; the tubes being step- 
reduced with the smaller diameter at the inner ends. 
The 132 calandria tubes, which are 4in. inside dia. and 
0.0§2 in. thick, span the length of the calandria between 
the inner-end-walls, to give that number of holes longi- 
tudinally through the entire vessel. Within these holes, 
the coolant tubes are centralised by internal annular 
spacers at the centre of each tube, the air space between 
the coolant tube and the calandria 
tube being used to insulate the modera- 
tor from the hot coolant. The reactor 
core thus comprises 132 cells formed 
by the fuel, calandria tubes, and 
coolant tube assemblies, and arranged 
in an irregular octagon having alter- 
nately eight and three cells to a side— 
the eight-cell sides being horizontal 
and vertical. Research has shown that 
the pressure-tube type of reactor is 
particularly applicable to large heavy- 
water moderated and cooled power 
reactors. 

The fuel is in the form of short 
slugs 19} in. long, made up of bundles, 
each containing seven cylindrical fuel 
elements composed of sintered natural 
uranium-oxide, sheathed in zirconium- 
alloy tubing. The use of short fuel 
slugs and an ‘‘on-load”’ refuelling scheme, combined 
with the simple but important innovation of bi-directional 
fuelling (from opposite ends of adjacent fuel channels), 
results in several significant advantages. For example, 
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Fig. |. Cut-away — showing arrangement of Canada’s 
ea 


first nuclear power plant. 


E—Moderator cooler 
F—Heat exchanger (Boiler) 
G—Turbo-alternator 
H—Control room 


Key: A—Fuel storage bay 
B—Reactor 
C—Fuelling machine 
D—Moderator dump tank 
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a uniformly high burn-up can be obtained from each 
fuel slug prior to its ejection from the reactor, and 
the necessary reactivity reserve is relatively small ; 
reactor availability will also be increased appreciably. 
Two slugs are replaced every day under normal operation. 
Normally housed in a room above 
the reactor vault, the machines 
are lowered through opened shield- Pe 
ing doors for operation, and con- 
nected to opposite ends of the same 
fuel channel. One machine inserts 
a fresh fuel-slug in the channel, 
thereby causing the spent slug 
to enter the magazine of the 
other machine. When the re- 
quired number of channels have 
been refuelled, the machines are 
withdrawn and the spent slugs 
suitably disposed of. 

Another distinctive feature of 
the NPD-2 reactor concerns the 
method of control. Power-output 
control and emergency shut-down 
control of the reactor are both ih 
effected entirely through the con- ~~ re 
trol of the moderator level, and 
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Fig. 2. Schematic line arrangement of 
reactor. 





to a limited extent, of its temperature. No moving 
control or shut-off rods are required inside the reactor. 
Moderator level is controlled by a “‘ fail/safe ” helium- 
gas pressure-differential system, and by the force of 
gravity. Thus, the system is designed to possess a high 
degree of safety and reliability, particularly in view of 
the advanced instrumentation scheme using triplicated 
instruments in dual-coincidence circuits. 

When all the pressure-tubes have been filled with the 
natural uranium fuel bundles, the heavy-water or modera- 
tor is pumped from a dump-tank into the calandria, 
where it fills up the space between the calandria tubes. 
When the level of the moderator reaches a certain point, 
the reactor goes critical and heat is released from the 
fuel rods to be carried away by the heavy-water coolant 
flowing through the pressure-tubes and around the fuel 
elements. At the steam drum, this heat is transferred to 
ordinary water to produce steam for the turbine. The 
heavy-water coolant has to be maintained at 1,000 
lb./sq. in. pressure to- prevent it from boiling at about 
530 deg. F. The total cell area in the core is 105 sq. in., 
theoretical core dia. 11 ft., moderator volume 1,200 cu. ft., 
expected average fuel burn-up 4,300 MWD per tonne, 
and active-zone fuel capacity 34,848 lb. of UO,. 

The primary heat-transport system consists of a boiler 
(made up of a steam drum and heat-exchanger), pumps, 
valves, heavy-water coolant and the necessary auxiliaries. 
The coolant is circulated through the reactor coolant- 
tubes by the pumps at a maximum velocity of 15.7 
ft./sec. and carries the heat produced in the reactor core 
to the boiler. The primary system delivers 2.8 x 10® 
B.Th.U./hr. (7.05 x 107 Kcal/hr.) to the boiler, to pro- 
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duce the maximum of 22-MW (electrical) in the turbine- 
generator with a thermal-electrical conversion efficiency 
of 27 per cent. The fuel surface temperature sets an 
upper limit on the coolant temperatures, and thus on the 
steam conditions in the turbine-generator plant. The 
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maximum sheath-temperature of the fuel is 548 deg. F. 
(287 deg. C.), the maximum internal temperature is 
4,000 deg. F. (2,204 deg. C.), and a maximum heat flux 
of 225,000 B.Th.U./hr. sq. ft. is achieved. Heavy-water 
coolant circulating through the reactor enters at 485 
deg. F. (252 deg. C.) and emerges at 530 deg. F. (277 
deg. C.) bulk temperature. In the boiler, the coolant 
transfers its heat to ordinary water, and produces steam 
at 420 Ib./sq. in. g. (28 atm.). The steam will not be 
superheated but will pass directly to the turbine. 

A shell-type “‘ U ’’-tube heat-exchanger and a steam 
drum comprise the boiler, the two being connected by 
riser and down-comer tubes. It has a heating surface 
of 6,200 sq. ft., and an evaporative capacity of 300,000 
lb./hr. Feedwater enters the steam drum and mixes 
with the circulating boiler water. Steam generated in 
the heat-exchanger section promotes natural circulation 
up the risers and down the downcomers. The steam 
drum contains cyclone separators to remove moisture 
from the steam before it leaves the boiler. The boiler is 
located at an elevation higher than the reactor in order 
to maintain natural convection circulation of the reactor 
coolant by thermal syphoning. With the main pumps 
stopped, this is capable of removing about 2-MW of 
heat from the reactor. Employing a single mechanical 
shaft-seal backed up by a labyrinth-gland, the vertical, 
single-stage, centrifugal pumps will have provision for 
collecting leakage entering the space between the seal 
and gland. The hermetically-sealed type of pump is 
considerably more costly both initially, and in terms of 
power consumption. Experimental operation of a shaft- 
sealed pump, under conditions similar to those of NPD-z2, 
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indicates that satisfactory operation can be expected. 
The required total flow of 10,000 gal./min. (755 litres/ 
sec.) will be provided by two operating pumps with a 
third identical pump installed as a standby unit. Emer- 
gency short-term capacity for coolant circulation will be 
provided by means of fly-wheels. Should the power 
supply to the main pumps fail, the operation of the fly- 
wheels results in the provision of sufficient energy to 
turn the pumps until adequate cooling can be obtained 
by natural-convection circulation. 

Each coolant tube within the reactor is coupled to an 
inlet feeder-pipe at one end and an outlet feeder-pipe 





at the other. Feeder-pipes from both ends of the reactor 
are brought to the wall of the reactor vault, penetrate the 
wall through a labyrinth shield and emerge in the header 
room, where the inley and outlet feeders are routed to 
connect to the corresponding vertical inlet and outlet 
headers. The inlet headers are fed by the primary pumps, 
coolant from the outlet headers being carried to the 
boiler. All joints between the steel piping and steel 
fittings are welded, with the exception of feeder pipe 
connections to the end fittings of the coolant tubes. 

Three main isolating-valves are provided in the sys~- 
tem; two are located on the reactor inlet and outlet 
connections and are motor operated, whilst the third is a 
manually-operated valve located between the pumps and 
the boiler. The manually-operated valve will be used in 
conjunction with one of the other two isolating-valves to 
isolate and drain the pumps or the boiler when repairs 
are required. In addition to these, check-valves are 
provided on the discharge line from each of the main 
pumps to prevent excessive backflow through the idle 
standby-pump. 

To accommodate small changes in the liquid volume 
in the primary system, a surge tank is provided, a liquid- 
level control being provided to govern the admission or 
discharge of heavy water to the tank. The space above the 
liquid in the surge tank is filled with vapour generated 
by an electric heater. Control of the heater current 
regulates the pressure in the primary system. To permit 
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maintenance of the main pumps, the steam generator, 
or the main piping during a reactor shut-down, a separate 
standby cooling circuit is provided having a capacity of 
I per cent. of full reactor power. A small flow will be 
diverted to the primary demineraliser circuit where it 
will pass through filters and resin beds for purification. 
The heavy-water will first be reduced to a temperature 
of 120 deg. F. (49 deg. C.) and atmospheric pressure, 
thus minimising capital costs and operating costs. In 
order to safeguard the reactor and to identify faulty fuel, 
the following conditions will be monitored for each fuel 
channel: coolant flow entering the channel, coolant 





Fig. 3 (left). One of the two fuelling machines. 


Fig. 4 (below). 
under 


The NPD-2 reactor end wall 
construction at manufacturer’s works. 
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temperature leaving the channel, and coolant activity 
leaving the channel. Any changes beyond the normally- 
allowed limits will initiate an alarm. 

The turbine is a single-cylinder, 3,600 r.p.m. unit with 
15 pressure-compounded impulse stages. The normal 
continuous rating of the turbine-generator set is 20-MW, 
and the maximum rating 22-MW. Steam is supplied 
to the throttle at 400 Ib./sq. in. g. (27 atm.) dry and satur- 
ated, and the exhaust pressure is 1.5 in. (3.8 mm.) Hg. 
absolute. Three extraction points are provided for feed- 
water heating to 300 deg. F. (149 deg. C.). 
At maximum rating (22-MW), the turbine 
cycle heat rate is 12,550 B.Th.U./kWh 
(3,160 Kcal/kWh), and the steam flow to the 
throttle is 296,000 lb./hr. (134,000 kg./hr.). 
As the steam is not super-heated, special 
drainage belts are provided in the wet area of 
the turbine, and the collected water is led 


Fig. 5. Examples of seven-element fuel rod bundles 


ready for insertion into reactor. 


either to a feedwater-heater, or to the exhaust chamber. 
In addition, two water-separators take all the steam from 
the high-pressure section of the cylinder after the eighth 
stage, and return practically dry steam to the low- 
pressure section. The exhaust steam to the condenser 
is I1.§ per cent. wet at normal heating. 

The generator is rated at 20-MW with 0.85 p.f., 
13,800 V, three-phase, 60 c/s, 3,600 r.p.m., with main and 
pilot exciters. It is totally-enclosed and provided with 
an air-cooling system. The condenser is a 22,000 sq. ft., 
two-pass, central-flow deaerating unit, designed for a 
cooling-water inlet temperature of 60 deg. F. (15.5 
deg. C.). Two full-duty motor-driven air-pumps evac- 
uate the condenser and two full-duty motor-driven 
extraction-pumps will be installed. The two circulating- 
water pumps are vertical motor-driven units each rated 
at 12,600 gal./min. (950 litres/sec.). 

The feed-heating plant consists of one low-pressure 
heater with drain cooler, a glands condenser, and two high- 
pressure heaters which raise the condensate temperature 
from 91 deg. F. (33 deg. C.), to a final feed temperature 
of 300 deg. F. (149 deg. C.) with 5 per cent. make-up. 
Treated river water will be used for boiler make-up, 
and three 50 per cent. capacity boiler feed pumps rated 
at 150,000 Ib./hr. at 1,100 ft. head are provided. 

A reject or dump condenser, having 5,000 sq. ft. 
(465 m.*) of surface area, is provided, in parallel with the 
turbine and main condenser, to permit reactor operation 
independently of the turbine-generator set. This is 
convenient during the early operation of NPD and pro- 
vides an alternative load for the reactor when the turbine- 
generator is off load for periods which could “‘ poison ” 
the reactor if it remained out of service. The reject or 
dump condenser operates at atmospheric pressure and is 
designed to condense 200,000 lb./hr. (90,000 kg./hr.) 
of steam. 

The reactor-boiler control system can be divided into 
two major sections according to function—the regulating 
system and the safety system. The former provides 
an automatic means for starting the reactor, for controlling 
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reactor-boiler conditions at the desired operating power 
level, and for shutting down the unit on a scheduled 
programme. The safety system independently supervises 
various reactor conditions and, should any of the critical 
conditions reach levels outside the range of acceptable 
values, this system is designed to automatically and rapidly 
shut down the reactor. The regulating system is designed 
to maintain constant steam pressure at the turbine 
throttle by controlling reactor output through variation 
of the moderator level. Moderator level is in turn 





varied by controlling the differential gas pressure that 
supports the moderator ; this being accomplished by the 
use of control-valves which bypass the helium blowers. 
Although the regulating control loop responds primarily 
to deviations in steam-main pressure, other signals 
exercise limits on the response of the control loop, 
these signals representing neutron flux, reactor period, 
coolant temperature, and rate of change of coolant tem- 
perature. (Neutron flux varies over a wide range of 
values, and can best be measured on a logarithmic or 
log N scale. The reactor period is the rate of change of 
log N power.) If, for example, the steam pressure signal, 
as the result of a break in the steam-main, were to call 
for increased power to restore the pressure, the neutron 
flux signal would impose a ceiling that would prevent 
the control system from coercing the reactor to produce 
more than normal full power. 

Moderator level-control provides rapid regulation 
of reactor output. In addition, there are two other 
methods for more gradual adjustment of reactivity, 
the first of these being a variation of moderator tempera- 
ture, between normal limits of 120 deg. F. (49 deg. C.) 
and 180 deg. F. (82 deg. C.), to provide a reactivity 
adjustment of approximately 7 mk. [The term “k” is 
used to describe the reactivity, or neutron multiplication 
factor, of a nuclear reactor. The term “‘ mk” (mili-k) 
refers to a change of 0.1 per cent. in “k”.] This may 
be used for “‘ poison” override and, if necessary, for 
reactivity adjustment to suit a changing fuel-composition. 
The second method for gradual adjustment of reactivity 
is by use of the booster. This is an enriched fuel rod 
which can be inserted on the horizontal diameter at 
a rate of 1 ft. per min., to provide a designed reactivity 
boost, when fully inserted, of 2.5 mk. The booster can 
be used to extend the override time for NPD-2 by about 
15min. Although it is intended to use only one booster 
initially, sites for two boosters are being provided. 

The safety system supervises certain of the critical 
system-variables, among which are the neutron flux, 
reactor period, coolant temperature, and rate of change of 
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coolant temperature. When any of these variables 
exceeds a set limit, the supervisory system reacts auto- 
matically to shut down the reactor as quickly as possible. 
This is accomplished by opening the six large helium 
dump-valves, thus removing the pressure differential 
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that supports the moderator in the calandria; the heavy 
water then dumps rapidly by gravity into the dump- 
tank. The rate of reactor shut-down by dumping is at 
least 3 mk in the first second. Drainage of the heavy- 
water is completed in about 15 sec. 





AN INTRODUCTION 


TO ION EXCHANGE 





Recently we were invited to see the first showing of a new 
instructional colour film which has been produced by The 
Permutit Co. Ltd., and entitled “‘ An Introduction to Ion 

.? This 16-mm. film is claimed to be the first of its 
kind to be produced in this country. It runs for approximately 
27 min., and has an optional sound track. As a scientific 
introduction to such an i rtant subject, it will appeal to 
the students, research workers, and potential users of ion 
exchange. The film, which is not an advertising production, 
is now available on free loan, to learned societies, universities 
and technical schools, industrial associations, etc. Applica- 
tions for the loan of this film should be made direct to The 
Permutit Company, Permutit House, Gunnersbury Avenue, 
London, W.4, giving where possible a choice of dates. 

Ten years ago, knowledge of ion exchange was confined to a 
comparatively small number of experts, and its commercial 
use was limited almost entirely to water-softening and water- 
ae ene me p Since then, interest has grown rapidly, and 
the chemical literature now describes an increasing use of ion 
exchange in analysis and research, and in large-scale chemical 
production. The subject is frequently included in degree 
courses, and numerous excellent text-books have been pub- 
lished. The Royal Institute of Chemistry has produced an 
instructional film strip, and learned societies have included 
lectures on ion exchange in their programmes. In many of 
these activities, The Permutit Co. Ltd. has co-operated in 
spreading knowledge of the subject. Despite these efforts to 
keep pace with the widening scope of ion exchange, cine film— 
the ideal instructional medium—has so far been neglected. 
Permutit consequently decided to remedy this omission, and 
has now produced “ An Introduction to Ion Exchange,” in 
sound and colour that forms an introduction to the subject, 
both for students and for potential industrial users. The film 
opens with a rapid survey of the uses of ion exchange in industry 
and research. Then, with the use of molecular models, the 
structure of ion exchange resins is examined. Two of the 
most frequently-used the strong acid cation exchanger 
and the strong base anion exchanger—are shown: the models 
illustrate the incorporation of the active groups into the 
polystyrene network, and the inter-relation of the fixed and 
mobile ions with the resin skeleton. Then follows a descrip- 
tion of the three major principles, on which all ion exchange 
applications are based—those of separation, substitution and 
removal of ions. Three typical laboratory experiments are 
shown, advantage being taken of the ability of the camera to 
speed up movement so that an experiment occupying many 
hours can be observed in a few seconds. Separation is illus- 
trated by the use of two-coloured organic ions, one of which is 
held by the resin while the other passes through. The con- 
version of potassium te solution to potassium 
dichromate is used to illustrate the process of substitution, 
while removal is shown by demineralising 2 copper dichromate 
solution. This last process is then considered in greater detail 
in order to explain the basis of the ion exchange technique. 
Animated diagrams are used alternately with column experi- 
ments to show what is happening both in solution and inside 
the resin beads. The principles of two-bed and mixed-bed 
demineralis now J are illustrated, both in the laboratory and on 
industrial , and examples are given of the uses of deminer- 
alised water in industry. 

Ion exchange is by no means the sole interest of the Permutit 
Co. Ltd. Under the world famous “ Permutit ’’ trademark, 
the company designs and manufactures all types of water- 
treating equipment, ing from small household water 
softeners to large filtration ata for municipal supplies, and 
from chemical pumps to automatic control systems: in fact, 
a comprehensive range of equipment to deal with every water- 
treating problem. 

The headquarters of the company are at Permutit House, in 
London, where water-treatment schemes from all over the 


world are dealt with by a team of specialists. Chemists and 
designers, research workers and engineers, salesmen and 
technicians ; many are leaders in their specialist field. Permutit 
production is carried out in two modern factories ; one is in 
South Wales. With its multiplicity of reactors, its maze of 
glass-lined pipes, and its tank om this factory bears a strong 
resemblance to a miniature oil refinery. Here, the many types 
of Permutit ion exchange materials are made. The second 
factory, at Ealing, in West London, produces the mechanical 
parts that go together to make Permutit plants of all kinds ; 
intricate welded piping assemblies, automatic control panels, 
pumps, precision instruments, etc. Permutit plant ranges 
from small to very large installations. In many cases, it is 
designed specially to suit individual requirements, and this 
may involve months of prelimi investigation before a 
design can be established. Numerous laboratory tests must 
be carried out to determine the method of treatment, and new 
forms of construction may have to be devised. In this work, 
close co-operation is essential between Permutit chemists and 
engineers. In addition to the development of its conventional 
products, Permutit is playing a leading role in the application 
of ion exchange in uses other than water treatment. us the 
use of ion exchange grows steadily. This work may call for 
ed resins with new characteristics or of different physical 
‘orm. 





NEW G.E.C. CHAIRMAN 

Mr. Arnold Lindley, M.I.Mech.E., who has succeeded 
Sir Leslie Gamage as chairman of the General Electric Co. 
Ltd., was until the end of last month vice-chairman and 
managing director of the company. He will continue as 
managing director. Mr. Lindley, who was born at Abbey 
Wood, Kent, in 1902, his career as an apprentice with 
the company in 1918. His apprenticeship was served at the 
Erith Works and he took a four-year part-time course at 
Woolwich Polytechnic. His mathematical ability, and his 
interest in engineering projects which demanded meticulous 
work, soon established for him a high reputation in the turbine 
and heavy engineering design departments. In 1932, Mr. 
Lindley was transferred to South ica and he became chief 
engineer of the British General Electric Co. of South Africa— 
shortly afterwards being appointed a director and assistant 
general manager of the South African Company. He also 
became a director of the East Rand Engineering Company, 
one of the largest engineering concerns in South Africa, and 
in this capacity pioneered the manufacture in South Africa 
of heavy mining and other mechanical equipment. His work 
led to the expansion of these industries by the South African 
Government, which asked Mr. Lindley to advise on the equip- 
ment and layout of new heavy engineering works. He was 
recalled from South Africa in 1949 to take up the appointment 
of general manager of the G.E.C. heavy mechanical engineering 
works at Erith, which he re-organised and expanded to meet 
the demand for the largest power generating units. He was 
appointed a director of the G.E.C. in 1953. Mr. Lindley’s 
recommendation, the company entered the new field of atomic 
energy in 1954 and developed eaten for complete nuclear 
power stations. The ore pre A or the company’s atomic 
energy interests was placed in the hands of . Lindley, 
and the leading position now occupied by the company 
in this field has been largely due to his flair for selecting 
capable and enthusiastic young scientists and engineers. 
In 1958 he was made an assistant ers director in charge 
of the company’s Heavy Engineering up, and in 1959 he 
became vi and a ing director. Mr. Lindley 
is now an internationally known figure in the nuclear energy 
and engineering world. He has uently visited the United 
States, Canada, South Africa, Australia, India and the Western 
Euro countries, to discuss with engineers and scientists 
the development of nuclear power plant in their areas. 











Sizewell Nuclear Power Station 





HE latest nuclear power station which will supply 
£ power to the national supergrid, and which will 
have a net output of 580-MW is to be built at 
Sizewell in Suffolk. It will be built for the Central 
Electricity Generating Board by the English Electric, 
Babcock and Wilcox, Taylor Woodrow, Atomic Power 
Group. The contract is valued at approximately £55 
million and the capital cost per kW sent out will be of 
the order of £95. 

The station will be situated on the Suffolk coast, a 
few miles north of Aldeburgh and about midway between 
Ipswich and Lowestoft. The site occupies 240 acres of 
land which is of little agricultural value and is sufficient 
in area to allow for further development for power 
generation in the future. It is well located to help in 
supplying the base-load associated with the rapidly grow- 
ing demand for electricity in the south-east of England. 
The site is close to deep water which will cater for the 
condensing requirements of the station, and a new road 
from Leiston gives access to the site. Work on site is 
expected to begin in April, 1961, and the two reactors 
are scheduled to be in operation by 1965 and 1966 
respectively. 

The Sizewell station will incorporate a number of 
interesting technical advances in the concept of the gas- 
cooled graphite-moderated reactor, fuelled with natural 
uranium. By adopting a plate thickness of over 4 in. 
for the spherical pressure-vessel, the design will be 
based on higher gas pressures and reduced circulator 
power. Improved fuel elements, stacked seven per 
channel, will permit the use of higher heat ratings and 
outlet-gas temperatures. 

The main departures from previous designs are in the 
interests of reducing physical size and, therefore, capital 
costs. For example, a single composite building will 
house the two reactors, with various common services 
between them. This arrangement leads to economy in 
first cost and operation since both reactors can share the 
pile cap supervision services and the control room and 
associated staff changing rooms. It also enables the fuel- 
ling and servicing machine to be transferred from one 
pile cap to the other via a common maintenance shop. 

The turbine house has been sited to give a 
minimum length of circulating-water culverts 
from the pumphouse. The circulating-water 
pump-house is connected by twin tunnels to 
an intake structure some 1,375 ft. offshore. The 
reactor cooling pond and decontamination facili- 
ties are grouped on one side of the reactor build- 
ing, while the administration building, canteen, 
garages and workshops are sited together close 
to the access road. The 274-kV switchgear is 
housed in a building to the west of the station. 


Artist’s impression of the appearance of Sizewell when 

completed. A single building (right) will house the two 

reactors and boilers at the MW station. The two 

325-MW turbo-alternators will be housed in the turbine 

house (centre). The building (top left) indicates the 
switch house. 


Each of the two reactors is to consist of a spherical 
pressure vessel 63 ft. 6 in. in diameter housing a graphite 
core supported on an orthogonal lattice grid of Warren 
girders. Four boilers and four main gas-circulators are 
associated with each reactor vessel. The reactors are 
to be surrounded by a § ft. 6 in. thick concrete primary 
biological shield, forming main structural members of 
the building, and sealed in by an 11 ft. 9 in. thick roof 
extending over the area between the reactors. The 
control, service, plant and fuel store rooms will be sited 
between the reactors and supported on floors of various 
thicknesses up to 5 ft. A supplementary shield, about 
5 in. thick, is to be placed around the primary shield to 
mask the major shield openings for coolant gas and air 
ducts. 


The pile cap area will be equipped with cranes able to 
pass over both reactors. This will give great flexibility 
of operation and with such good coverage over the reactors 
that a single central fuel-discharge system can be used, 
and only one cooling pond will be needed. 


Fuel elements—An improved fuel element can has 
been evolved allowing higher heat ratings than in previous 
designs offered by this manufacturing group. The 
extended surfaces of the magnox can are to be of the 
polyzonal multi-start helical-thread type, which will 
permit an increase in outlet gas temperature. Seven 
elements are to be stacked in each fuel channel, with 
consequent improvements in reactor performance and 
reduction in fuel costs. The Hinkley Point stacking 
technique, with fuel-loading and unloading from the pile 
cap is to be used, and a mean irradiation level of 300-MWD 
per tonne is expected. 


Reactor temperatures and heat output are to be kept 
steady by an automatic reactor control system. Major 
alterations in reactor heat output will be made by changes 
in coolant-gas mass flow, that is, by varying the setting 
of the circulator inlet guide-vanes and by the operation 
of a gas by-pass system. Reactor gas outlet temperature 
will be controlled by a sector control-rod system and 
xenon reactivity over-ride will be obtained by raising the 
inlet gas temperature. 
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Reactor pressure vessel.—The spherical vessel will have 
walls over 4 in. thick and an internal diameter of 63 ft. 6 in. 
The vessel plates, pre-shaped and part welded at works, 
will be welded together at site into courses of a size to 
make full use of the Group’s “‘ Goliath” crane. The 
top of the reactor vessel is to be protected from the hot 
gas emerging from the core by internal insulation. The 
metal temperature will be further reduced by the use of a 
cooling cowl on the outer surface. The load of the core, 
supported at the vessel bottom on a fabricated grid, is 
to be transmitted through the vessel envelope by an 
annular cruciform-section forging, characteristic of the 
Group’s vessel designs. There will be approximately 
300 nozzles and penetrations, ranging in size from the 
6 ft. 6 in. internal diameter gas inlet and outlet openings 
to small sampling and test closures in each vessel. 

Boilers —There are to be four boilers per reactor 
arranged in pairs on opposite sides of the reactor building, 
each 91 ft. 6in. in overall height and 22 ft. 6 in. in dia- 
meter, with shells fabricated from low alloy, high-tensile 
steel, which gives appreciable savings in metal weight and 
thickness and simplifies site fabrication and erection 
problems. Shell sections will be prefabricated at works 
and sent to site by sea. 

Technical Data—Sizewell Nuclear Power Station 
Station: 


Net electrical output ... 
Net thermal efficiency 


... 580-MW 
- 30.5 per cent. 


Reactors: 
Number of reactors/station ... «.» Two 
Reactor heat rating ... ont --. 950-MW 
Pressure vessel diameter «+ 63 ft. 6in. 
a vessel a - Over 4in. 


— inlet pressure ot ioe «-» 279 Ib./sq. in. abs. 
Fuel on mn ano oon ose ..» Natural uranium 

Fuel rod diameter ons dee wae ae oe) 

Fuel charge/reactor -» 321 tonnes 

Mean fuel heat rating es we «.. 2.95-MW (heat)/tonne 
Number of elements per channel ose «. Seven 


Boilers and Turbines: 
Number of boilers... eee ene --» Eight 
High-pressure drum pressure le 72 ee /sq. in. abs. 
High-pressure superheater outlet temperature «-» 391 deg. C. 
Low-pressure drum pressure «+ 305 Ib. sq. in. 
Low-pressure superheater outlet temperature ... 390 deg. C. 
Steam pressure at high-pressure boiler stop-valve 677 |b./sq. in. g. 
Steam temperature at high-pressure boiler stop- 

valve ... F «+ 389 deg. 

Steam pressure at low-pressure boiler stop-valve a 
Steam temperature at low-pressure boiler stop-valve 389 deg. 
Vacuum ... -- Bin. A 
High-pressure steam flow from each boiler 
Low-pressure steam flow from each boiler 
Boiler dimensions “ one ow a 
Number of main turbines 

Output of each turbine 


‘ a 6in. by 22ft. 6 in. 
4 32475-Mw 


Main Circulators: 
Number of circulators eee ese oes -- Eight 
Type of circulators . Vertical, single-stage 
axial with variable- 
stagger inlet guide- 
vanes. 
Drive... ove one ove eee ose -» Vertical squirrel-cage 
induction motor 


Civil Engineering: 
Height of reactor building ies oud ost ooo eee 
Length of reactor building ... os «+ 400 ft. approx. 
Mean thickness of concrete main shield :.. 5 ft. 6 in. 
Mean thickness of concrete supplementary shield « 5 ft. 
Distance across flats of main shield coe Fate Sins 
Height of concrete main shield «» 86 ft. Zin. 
Thickness of pile cap “a | eS 
Foundation of reactor building . Reinforced concrete 
raft 225 ft. by 110 fc. 
by 8 ft. thick. 
. Approx. 385ft. by 
fee ft. wide by 94 fr. 


. 125 sh wide by 133 ft. 
long 


Turbine hall overall dimensions 


Pump-house dimensions 


Boiler’ elements are planned in horizontal banks. 
The design of the heat-exchange surface has advanced 
so far that each boiler will produce over 50 per cent. more 
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steam from a shell little bigger than those at Hinkley 
Point. As in the earlier stations, a duel-pressure steam 
cycle will again be adopted, but with a side-by-side 
superheater arrangement to give a maximum I.p. steam 
superheat. The number of shell penetrations is to be 
reduced by the use of trifurcations connecting groups of 
three elements into a single tube passing through a 
thermal sleeve in the boiler shell. 

A feature of the design is the inclusion of a by-pass 
within the boiler shell to control the exit temperature 
of the gas from the bottom of the unit. The entrance of 
the gas to the by-pass passage is to be controlled by a 
valve system actuated from outside the boiler shell 
through a displaced-bellows positive-seal drive. 

The bottom end of the boiler shell will provide space 
for the circulator, control valve and by-pass system, the 
whole unit being so arranged that it can be withdrawn 
from the bottom of the boiler for maintenance. Further 
developments in boiler control will make it possible for 
all the boilers to be operated while on load from a shielded 
room in the boiler house basement, thus eliminating the 
need for personnel to enter areas of radiation during 
operation. 

The coolant gas will be circulated by single-stage 
axial blowers with variable-stagger inlet guide vanes. 
These blowers, one to each boiler, are to be driven by 
large constant-speed a.c. induction motors drawing power 
through transformers from the main station generators. 

Electrical Plant.—Two turbo-alternators, each rated 
at 325-MW, total capacity at.a vacuum of 29 in. Hg., 
will be installed. Each turbine is to be a 3,000 r.p.m. 
in-line tandem-compound machine with one h.p. cylinder 
and multi-double flow l.p. cylinders. The turbines are 
to be mixed-pressure machines and an interesting feature 
will be the use of bled steam to reduce exhaust wetness. 
The h.p. cylinder will use steam at 646 lb./sq. in. g. 
and 700 deg. F., taking steam at 253 lb./sq. in. g. and 700 
deg. F. The condensing and feed heating plant associated 
with the turbines is also included in the contract. 

The three-phase, 50-cycle alternators, each rated at 
382-MVA at a power factor of 0.85 lagging, will generate 
at 17.5 kV. Direct cooling will be employed, using water 
in the hollow stator conductors, and hydrogen at a pressure 
of 45 Ib./sq. in. g. in the hollow rotor conductors, the 
hydrogen being circulated by a blower mounted directly 
on the main alternator shaft. 

Buildings.—The buildings fall into three main groups ; 
the reactor building and turbine house ; the administra- 
tion group with its associated workshops and welfare 
building ; and the switchgear house to be largely clad 
with ribbed aluminium sheeting and patent glazing. 

The 5 ft. 6in. thick concrete walls of the biological 
shields will form a duodecagon rising to a height of about 
96 ft. above the foundation. Internal diameter of the 
shields is to be about 72 ft. The reactor structure will 
be carried on an 8 ft. thick concrete raft approximately 
225 ft. by r1roft., which transmits a load of about 3 
tons/sq. ft. to the sub-soil. The turbine house will be a 
steel framed building, about 385 ft. long by 155 ft. wide, 
divided by a longitudinal line of main stanchions into a 
105 ft. wide turbine hall and soft. wide mechanical 
annexe. Flanking it, and at a higher level, will be the 
electrical annexe. 

A major part of the civil engineering work will be the 
provision of the cooling-water intake structure-off-shore 





through which over 27,000,000 gal./hr. will be drawn for 
the condensers. 

Construction.—Construction of the station, which will 
finally occupy 24 acres, will begin in April, 1961, and it 
is due to be completed in 1966. 

The 400-ton ‘‘ Goliath” crane, now on the Hinkley 
Point site, will shortly be dismantled and re-erected for 
use at the Sizewell site. 
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Boiler ring sections, reactor pressure vessel plates and 
lattice-grid trusses will be shipped from the Babcock 
Renfrew Works on the Clyde. Alternator stators and 
rotors, turbine rotors and similar items will be shipped 
from Merseyside. All these heavy items will be received 
at the corporation-owned South Quay at Lowestoft 
Harbour where a heavy-lift 200-ton crane is to be 
installed. 





SOLAR ENERGY IN AUSTRALIA 





Addressing the Sydney Group of The Institute of Fuel 
(Australian membership) recently, Mr. R. N. Morse, officer- 
in-charge, Engineering Section, C.S.I.R.O., said that the 
harnessing of solar energy is of special interest to Australia 
since it has great advantages for areas of abundant sunshine 
and scattered population, where alternative sources of energy 
are expensive. P Small installations for domestic water-heating 
have been operating successfully in Australia for the past 
seven years. At present, capital costs of the absorber and 
piping are a handicap but this is partly because at such an 
early stage of development manufacturers are unwilling to 
invest capital in tooling-up for mass production of solar 
heating equipment. 

Atmospheric conditions in Australia are favourable, particu- 
larly under the tropical conditions which prevail in such 
places as Darwin and Alice Springs. Freedom from © ead, 
and a high altitude so as to have a minimum air mass between 
the place of absorption and the sun, are important. This 
explains why research on solar energy is being conducted at 
Mont Louis, in the Pyrenees, where the first large solar 
— (400-500 kW) has been installed, and in the Sahara 

esert. 

At the centre of Australia, the most favourable region of the 
continent for solar heating, skies are usually cloudless and the 
hours of sunshine are about 3,500 per annum, which means 
that the sun is shining for more than one-third of the total 
hours in the year, and the maximum intensity of solar radiation 
at the earth’s surface is 1 kW per 10 sq. ft. At Alice Springs, 
10 sq. ft. of absorber surface receives 9 kWh of energy as day 
when the hours of sunshine are ata maximum. With an absorber 
efficiency of 30-35 de cent., which is the normal value, the 
amount of energy which can be utilised will be 3 kWh/day/ 
10 sq. ft. The oy 4 value over the year is five-ninths of this. 
Thus, for 1,200 sq of absorbing surface (corresponding to 
a small house with an absorber covering the whole of the flat 
roof), 200 kWh of energy would be collected per day, which is 
ten times as much as is needed in the average house. 

C.S.1.R.O. has developed a simple type of absorber con- 
sisting of a flat plate of blackened metal with a network of 
tubes sweated to it through which circulates the heat-absorbing 
fluid. The absorber is provided with thermal insulation at 
the back, and one or two sheets of glass in front to reduce 
the heat loss by convection and radiation ; the whole being 
encased in a weatherproof case. For best year-round per- 
formance, the absorber is fixed at an angle of inclination to 
the horizontal equal to 0.9 times the latitude. However, the 
angle of inclination is not critical nor is the orientation pro- 
vided ; in the southern hemisphere it has a northerly aspect. 

Selectively absorbing surfaces are now being developed 
which enable solar radiation to be absorbed at much higher 
temperatures than have been possible with the matt black 
surfaces used hitherto and which reduce re-radiation. 

The following recent figures for the mean daily solar radia- 
tion at Melbourne, Darwin and Alice Springs are of interest 
as indicating the difference between the best and worst months 
of the year. They are for a surface facing north and inclined 
at 0.9¢ to the horizontal where ¢ is the latitude in degrees. 

SOLAR RADIATION, B.Th.U./Sq. Ft./Day 














Best Worst Ratio: Yearly 
Place Month | Month | Best/Worst | Average | Remarks 
Melbourne bas 2,165 1,000 2.16 1,610 1953-6 
Darwin... oe | 2,240 1,630 1.37 1,900 1953-5 
Alice Springs ose 2,400 1,530 1.57 2,050 1953-5 














The chief handicap to the development of solar energy in 
Australia at present is the high capital cost of the absorber— 


£A3/sq. ft. in the capital cities and £A5/sq. ft. in remote areas 
such as Darwin. The electricity savings nem would 
cover the capital cost in ten years, but this is not sufficiently 
attractive for most people, and the aim is to devise cheaper 
methods of construction weet 8 the capital cost of the 
absorber could be recovered within three years from the 
savings in electricity. This would mean gow ewe - to the 
figure of £A1/sq. ft. of absorber, assuming an icity tariff 
of 1.5d. per kWh for water-heating. Such a figure is feasible 
if plastics are envisaged as the principal materials of construc- 
tion of the absorber. 

Apart from provision of hot-water supplies, solar heating 
has been in use for more than 70 years in the islands off 
California, for water desalting. A very simple system is 
employed consisting of a tray with a blackened bottom ” 
which sea water 3-4 in. eS evaporated and the va 
drawn off and condensed.  cost—30s. per 1,000 g ~ of 
distilled water—is well within the limit of what people living 
in the centre of Australia would pay for drinking water, 
especially if alternative sources were not available. 

Other applications of solar energy are to food refrigeration 
and to air-conditioning, using the lithium bromide 
tion system. At the University of Queensland, for example, 
an experimental 600 sq. ft. absorber is under construction for 
air-conditioning a fairly large house. 





**FURNASCOTE REFRACTORY COATINGS’”’ 


** Furnascote ”’ is a collective name for a series of refractory 
coatings designed to protect the refractory bricks in furnaces 
and boilers, etc., and each, it is claimed, can be easily applied 
by brushing or spraying by unskilled labour. The range of 
refractory Be has been developed to provide reliable 
furnace wall linings that will withstand the destructive action 
of acids produced by fuel oil combustion and is intended for 
use both in industry and in marine engineering. The high 
proportion of zircon compounds contained in the coatings, it is 
clamed by the manufacturers—Corrosion Limited, Malvern 
Road, Southampton—gives a good resistance to damage of 
brickwork by free acids or alkalis. In addition to this, the 
coatings have been shown to have a high resistance to flexing. 
After more than three years of continuous use on large oil 
tankers they showed no sign of cracking in spite of the con- 
tinuous vibration of the ships whilst moving. It is for this 
reason that “‘ Furnascote ”’ is of advantage in factories, where 
severe vibration can often cause damage. The range consists 
of three basic types of coating, each of which is effective 
within a definite temperature range. The glazed (vitreous) 
type, of which there are three versions, is designed for use 
where temperatures range from 1,500-3,000 deg. F. The 
universal (non-vitreous) type, which gives a smooth matt- 
white surface, is effective between 50 and 3,500 deg. F., while 
the mortar type, for bonding and plugging, is effective up to 
3,000 deg. F. In dealing with the glazed types, it is essential 
that with the first firing of the furnace or boiler after applica- 
tion, a temperature which secures the vitrification of the coating 
should be attained. When this temperature is attained, the 
coating fuses into a soft glaze which has good sealing properties 
and is sufficiently plastic to expand and contract with the 
furnace wall. The glazed surface of the coating, it is claimed, 
reflects heat back into the furnace, and, therefore, increases 
efficiency with a resulting decrease in fuel consumption. The 
coating will also resist ing and is not readily wetted by slag. 
** Furnascote ”’ is no ly supplied in powder form, in 56-Ib. 
waterproof drums, designed for export to arctic and tropic 
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New model Linatex diaphragm 


pump 

Wilkinson Rubber Linatex Limited 
have recently introduced a new 
smaller 1 in. size Linatex diaphragm 
pump which until now has only been 
available in the 1} in. size. The new 
pump (Fig. 1) is expected to be suit- 
able in circumstances where it is re- 
quired to pump relatively small 





Fig. |. 


New Linatex diaphragm pump 
(Wilkinson Rubber Linatex Ltd.) 


quantities of chemicals and/or fine 
slurries. Whereas the 14 in. pump will 
handle from 100-400 gal./hr., the new 
pump can operate in the range 30-120 
gal./hr. The design of the 1 in. pump 
is basically the same as the larger unit 
with a completely Linatex-protected 
pump body, a Linatex diaphragm 
and solid Linatex valves. The drive 
is made from a vertically-mounted 
motor and gear box, and stroke adjust- 
ment on the crank arm is provided. 
A new issue of the Linatex Dia- 
phragm Pump Booklet (Booklet No. 
132/560) is now available from the 
manufacturers and gives the charac- 
teristics and details of both the 1 in. 
and 1}in. sizes. (Wilkinson Rubber 
Linatex Limited, Camberley, Surrey.) 


New range of oil burners 

As a supplement to the existing 
range of pressure-jet burners, Brock- 
house Heater Co. Ltd. recently 
announced a range of fully-automatic 
medium air-pressure oil-burners for 
central heating and steam-raising 
applications. The burners are being 
made in similar sizes to the existing 
“FAP” and ““M” range, and are 


designated ‘“‘MPA” in the case of 
**ON/OFF ” burners, and ‘‘ MPAM” 
for modulating machines. The rat- 
ings are similar to those for the “‘ FAP”’ 
series, and the general dimensions 
of the burners remain the same so 
that they can be used as alternatives 
for existing equipment. Essentially, 
the new burner consists of a com- 
bined air-compressor and fuel-pump, 
mounted concentrically with the driv- 
ing motor and fan impeller in the 
conventional manner. The fuel and 
compressed-air are conveyed to the 
burner tip through separate channels, 
the atomisation taking place at the 
final orifice of the atomiser, which 
is of duple construction comprising 
a pressure-jet swirl-type nozzle sur- 
rounded by a larger swirl nozzle 
which carries the compressed-air. 
The first stage of the atomisation is 
therefore completed by pressure-jet 
means, and the second-stage by the 
impingement of the compressed-air 
on the fuel spray. A shut-off valve 
is located behind the fuel nozzle, 
and circulation around the shut-off 
valve is provided before ignition in a 
similar manner to that used with 
the ‘‘ FAP” machines. The burner is 
claimed to have the advantages of 
both systems of atomisation, and is 
readily ignited by a high-tension 
electric spark. The oil preheating 
requirements are considerably less 
than with the pressure-jet system, 
and the burner is less sensitive to 
viscosity changes. (Brockhouse Heater 
Co. Ltd., Victoria Works, West Brom- 
wich, Staffs.) 


New chipping and scaling 

hammer 

A new chipping and scaling ham- 
mer, known as the CP-455-L, has 
recently been introduced by the Con- 
solidated Pneumatic Tool Co. Ltd. 
Whilst the new hammer (Fig. 2) has 
been designed to meet the need for a 
lightweight powerful weld-flux chip- 
ping tool, it is nevertheless widely 
suitable for chipping metal, concrete, 
stone and for carving wood. Clear- 
ance of chippings from the work- 
piece is catered for in this new tool 
by a jet of high-velocity air which may 
be directed downwards, thus enabling 
the chisel point to be kept clear. 
This new chipper uses a piston of 
}#$-in. bore and I-in. stroke, which 
gives 4,200 blows per minute at a 
pressure of 90 lb./sq. in. A particular 
feature is the use which has been made 
of a new type “‘ pulley valve ” which 





gives the same smooth throttling 
action as the somewhat heavier spool 
valve employed on larger hammers, 
thus enabling accurate control to 
be made of the speed and power of 
the hammer, this being by a lever- 
type throttle. The pulley-valve em- 
ployed has a larger diameter and short- 
er length than the spool valve, which, 
it is claimed, results in an increase in 
working area of the valve, enabling 
it to operate without loss of power 
when the valve clearance increases 
due to wear. The standard chisel 
supplied with the tool is an angle- 
scaling chisel, although a narrow- 
blade chisel is available if required. 
The chisels are held in the hammer 
by a positive retaining device and 


Fig. 2. New chipping 
and scaling hammer 
(Consolidated 
Pneumatic Tool Co. 


Ltd.) 


cannot rotate, changeover 
being effected byasimple 
quick-release retaining 
clip. The nett weight 
of the tool is 44 lb. and ~ 
the overall length is 
1os}in. The size of the 
air inlet thread is }in. “°° ™ 
(Consolidated Pneumatic Tool Co. Lid., 
232, Dawes Road, London, S.W.6.) 


High-speed impulse switch 

A new electro-mechanical switching 
unit (Fig. 3) which has recently been 
introduced by Lancashire Dynamo 
Electronic Products is designed to 
provide electrical circuit switching 
from the rotation of a shaft by means 
of cam-operated heavy-duty switches. 
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The housing is splash-proof and is of 
cast light-alloy construction, being 
finished in hammer-grey. Mounting 
is either by foot or by flange, both 
being integral parts of the housing. 
The switch is driven by a #-in. dia. 
input shaft, which is supported in a 
sealed bearing at each end of the 
assembly. Two sets of heavy-duty 
leaf-spring contacts are included, 


Fig. 3. New high-speed impulse switch 
(Lancashire Dynamo Electronic Products Ltd.) 


and the operation is determined by 
the form of the cam. The rotary 
switch is primarily intended for use 
with the “‘ Series F43” high-speed 
electromagnetic counter unit, but 
with an alternative cam-form, the 
unit is particularly suited to limit 
switching on rotary valve-actuators 
and similar applications. [Lancashire 
Dynamo Electronic Products (Com- 
ponents Division), Rugeley, Staffs.) 


Portable insulating-oil filters 
Stream-Line Filters’ latest addition 
to their many types of insulating oil- 
filters is the ‘‘ Portable P8”’ model 
which has its own separate pumping 
set. The filter is of robust construc- 
tion and employs Stream-Line Filters’ 
edge-filtration method of removing 
contaminants from dirty oil at rates 
between 50 and 100 gal./hr. when 
dealing with oil at ambient tempera- 
tures of from 55 to 60 deg. F. The 
dielectric strength of the filtered oil 
will satisfy B.S.S. requirements for 
new oil. Two main features claimed 
for this new filter are—it is easily 
transported and can be operated by 
one man (particularly in remote and 
inaccessible places) and, being un- 
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heated, it can be operated where an 
electrical supply for heaters is not 
available. Provided any free water 
is decanted before filtration, the P8 
filter can usefully deal with the re- 
maining traces of moisture up to a 
maximum quantity of about three- 
quarters of a pint. Accumulation of 
solid impurities can be removed in 
the general way by reversal with com- 
pressed air. The filter packs can be 
dried without removal from the filter 
whenever a “‘ CN-type ” Stream-Line 
filter is available. The P8 is simply 
connected up by flexible hoses to the 
CN plant and the filter packs in the 
former are dried by circulating 
through both. During this drying 
out process the P8 takes the place of a 
small transformer being serviced. 
Water and dissolved gases are re- 
moved by heating under vacuum and 
ejected to atmosphere. The use of 
this filter is claimed to solve the 
problem of taking large plants to 
inaccessible places and enables insu- 
lating-oil in switchgears, tap changers 
and other equipment to be upgraded 
in a single passage. The only elec- 
trical current necessary is that re- 
quired for the electric motor— 
approximately 200 W. [Stream-Line 
Filters Limited (member of the Vokes 
Group), Henley Park, Guildford, 
Surrey.) 


Technicon auto analyser 

Iron traces as low as 0.25 parts per 
thousand million, it is claimed, can 
now be determined automatically 
and continuously, using the technicon 
auto analyser, manufactured by 
Technicon Instruments Co. Ltd. 
Iron determination in the analysis is 
based on the intense violet colour 
which develops when ferrous-iron 
complexes with 2, 4, 6-tripyridyl-s- 
triazine. ly specific for iron, 
this new reagent—commonly known 
s ‘‘ tripyridyl ’’ or TPTZ—exhibits 
extraordinary sensitivity. Useful for 
anticipating the formation of rust and 
corrosion in high-pressure/high-tem- 
perature boilers and turbines, the 
new method is a valuable addition 
to industrial and power-plant instru- 
mentation. The lower the amount 
of iron traces that can be detected, 
the sooner a trend can be spotted and 
corrections made. On a boiler plant 
operating at a pressure of 2,000 
Ib./sq. in., one part per million of 
iron in the system will cause a loss 
of 2lb. of iron in one hour. In 
addition to checking for iron in high- 
purity boiler feed-water, the TPTZ 
method is being used to determine 
for low-level iron traces in treated 
municipal and industrial water, sea- 
water, reagent chemicals, etc. In 
the high-purity boiler feed-water 
application, the auto-analyser handles 


detailed colorimetric anlyses auto- 
matically. The boiler water sample 
being taken continuously, and samp- 
ling, measuring of sample, mixing 
and separation, reaction, and record- 
ing of results are all automated on- 
steam, the auto analyser completing 
all the steps in a few minutes. Results 
are obtained continuously, and the 
makers claim they can be reproduced 
with an amazing degree of precision. 
The system is self-cleansing, so that 
each sample remains uncontaminated. 
Sample-size, time, and temperature 
are constant, and the unknown 
checked against a continuous stream 
of standard sample. Because no 
absolute measurements are involved, 
dependable iron determination as low 
as 0.25 of a part per thousand million 
can be made. (Technicon Instruments 
Co. Ltd., 26, Warwick Road, London, 
S.W.5.) 


_ “ packaged ’’ switching sta- 
on 

A new outdoor “ packaged” 
switching station (Fig. 4) is now being 
produced by The English Electric 
Co. Ltd. Called the ‘‘ Weather- 
beater,” this completely self-contained 
33 kV unit is said to occupy little 
more space than a conventional indoor 
installation and much less than a 
normal outdoor station. Associated 


r 


Fig. 4. New ‘* packaged *’ switching station 
(The English Electric Co. Ltd.) 


civil engineering costs are claimed 
to be low, as the unit needs only a 
simple concrete raft foundation. No 
building is necessary, the exterior 
weatherproof housing being of alu- 
minium, which needs no painting or 
periodic maintenance. A switching 
station is built from standard units, 
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each 16 ft. gin. high x 12 ft. 3 in. 
deep. A 1,200A unit is 6 ft. 6in. 
wide and a 1,600/2,000 A, 7 ft. 3 in. 
wide. Each unit houses either an 
English Electric OKM4, or OKM5 
single-tank oil circuit-breaker for 
current ratings up to 1,200A and 
2,000 A respectively. It is available 
in single busbar form for short- 
circuit ratings of 750 and 1,000-MVA. 
Isolation is by means of hand- 
operated isolators on both sides of 
the circuit breaker. Built-in cable 
and, where required, busbar earthing 
equipment are included, as well as 
hand-operated safety shutters. All 
the usual interlocks associated with 
metal-clad gear are provided. The 
isolators, earthing equipment and 
shutters are all operated from a single 
control point mounted on the side 
of each unit. Operation is simple and 
quick, and the mechanical interlocking 
ensures that the correct sequence is 
always followed. (The English Elec- 
tric Co. Ltd., English Electric House, 
Strand, London, W.C.2.) 


Vibra screw volumetric feeder 
for dry materials 
In the ‘“‘ vibra screw feeder,” 
Simon Handling Engineers Limited 
offer industry a new precision method 
of metering dry materials into process. 


The feeder (Fig. 5) incorporates a 
screw mounted on a vibrator in such a 
way that the screw, ‘screw-trough, 
screw-bearings and discharge-tube 
vibrate as one assembly while the 
screw rotates. Feed rates are pro- 
portional to the speed of rotation of 
the screw, and are infinitely variable 
over a range of approximately 50 : 1. 
The standard range of ‘‘ vibra screw 
feeders’? comprises ten graduated 
sizes, having screws ranging from 
} in. to 4 in. dia., and providing feed- 
rates ranging from a few ounces to 
tons/hr. The vibratory action of the 
feeder overcomes sticking, bridging, 
and flooding, and a constant level of 


Se 


material is maintained over the screw 
to eliminate feed-rate fluctuations. 
The controlled vibration to which 
the material is subjected is claimed 
to contribute to the accuracy of the 
** vibra screw feeder ” by eliminating 
aeration and ensuring constant density 
of the material before it flows into, 
and through, the screw and dis- 
charge tube. Feed-rates are thus 
maintained uniform from minute to 
minute at any speed. With most 
materials, deviations are kept to 
within + I to 2 per cent., minute to 
minute. The “‘ vibra screw feeder ”’ 
is claimed to be capable of handling 
fine powders, flakes and pellets 
without degradation taking place, 
and delicate crystalline materials can 
also be handled without breaking 
down. The standard machine con- 
struction is of mild-steel, with the 
screw and discharge tube of stainless- 
steel, but aluminium and _ plastic 
finishes can also be supplied to meet 
specific chemical and other require- 
ments. (Simon Handling Engineers, 
Cheadle Heath, Stockport, Cheshire.) 


Fig. 5 (left). Vibra 
screw volumetric 
feeder (Simon Hand- 
ling Engineers Ltd.) 


Fig. 6 (right). New 
potentiometric 
recorder (Smiths 


Industrial Division) Be ae 


New potentiometric 
recorder 
Slide wire poten- 


tiometers, inherent 
cause of wear and 
measurement inaccur- 
acies in contemporary 
instruments, have been 
eliminated in a new 
recorder, designed by 
Kelvin Hughes, incor- 
porating a force-bal- 
ance unit and a servo- 
operated closed-loop system of 
measurement of voltage-unbalance. 
Reference information is derived 
from a _highly-stabilised voltage 
source, the unbalance signal being 
a function of the input voltage 
and the error signal produced by the 
force balance unit. A high-gain a.c. 
amplifier provides gain-control. The 
instrument is designed to measure 
and record small d.c. outputs as 
obtained from thermocouples, resist- 
ance-thermometers, resistance strain- 
gauges and other. transducers. The 
minimum input range is o to 1 mV. 
It is fully variable, and can accom- 
modate up to 12 input channels, 
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each channel being cyclically switched 
at § sec. intervals and a characteristic 
recording made on a 10}in. strip 
chart. Noteworthy design features 
of the instrument include plug-in 
range and zero resistors for thermo- 
couple operation and the provision of 
aI to § mA tapping to drive regula- 
tors, indicators, or integrators. ‘Two- 
position or three-position switching 
facilities are available with the single 
channel instruments, and three-term 
electronic control units can be added 
to the system. The unit consists of a 
servo-driven instrument having one 
control hair-spring which links a 
coil placed in the field of a permanent 
magnet to drive a drum via a spindle. 
The coil carries a vane, positioned at 
the focal point of a light beam, to 
control the incident light on a photo- 
cell. The coil and photo-cell are 
connected in series with a fixed cali- 
brated resistance across a stabilised 
voltage course. An error signal to 
the servo-motor produces a move- 
ment of the vane which lowers the 
resistance of the photo-cell, increasing 
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the current-flow through the move- 
ment coil. This produces an opposing 
torque in the hair-spring, re-balancing 
the system. All main components are 
mounted as an internally-hinged unit 
within the instrument case (Fig. 6), 
sO permitting easy service access to 
the front and rear sides. (Smiths 
Industrial Division, Kelvin House, 
Wembley Park Drive, Wembley, 
Middx.) 


Temperature stability for alu- 

minium soaking pits 

As part of the £7 million modern- 
isation at their Rogerstone (Mon.) 
factory, Alcan Industries Limited 
have installed automatic controller 
instruments on their four soaking- 
pits. Their purpose is to keep tem- 
peratures constant to within + 1 deg. 
F., and a check is kept on their 
performance by six-point strip chart 
recorders. ‘The soaking-pits are oil- 
burning Swindell-Dressler reheat fur- 
naces, and instrumentation has been 
supplied by Honeywell Controls 
Limited. Each pit has two zones, 
“A” and ‘‘ B,” whose temperature 
is controlled by two electronic circu- 
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lar-scale contact-controllers. These 
controllers keep the soaking pit 
temperatures steady to + 1 deg. F., 
the set temperatures being anything 
from 440 deg. F. to 630 deg. F., 
depending on the material and stage 
of heat treatment. There is a 
control thermocouple for detecting 
the temperature, and a motorised 
valve which is moved when the tem- 
perature varies from normal, and 
adjusts the fuel-oil flow. The two 
controllers are mounted alongside, 
and above them is a six-point elec- 
tronic strip chart recorder to give a 
permanent record, temperatures being 
detected by three thermo-couples 
per zone. ‘The thermocouples are 
of iron-constantan in all instances, 
and the design includes four duplex 
units—that is, a control and a 
recording thermocouple within one 
sheath. Aluminium production de- 
mands close temperature control 
especially at the soaking-pit stage. 
If the reheat temperature varies 
more than 1 deg. either side, serious 
loss of quality could occur. Heat 
treatment of up to eight hours’ 
duration prepares the aluminium for 
the 8,000 h.p. 144in. rolling mill 
alongside. (Honeywell Controls 
Limited, Ruislip Road East, Greenford, 
Middlesex.) 


Davis magnetic tube-tester 
Rapid Magnetic Limited, manu- 
facturers of permanent and electro- 
magnetic equipment, have been 
granted a licence to manufacture the 
Davis magnetic tube-tester. This 
unit is used for determining the 
magnetic content of ores, and is 
suitable for checking the efficiency of 
wet magnetic separators recovering 
magnetite and ferro-silicon in heavy 
media processes. It consists of an 


Fig. 7. Davis magnetic tube-tester (Rapid 
Magnetic Limited) 
inclined glass tube set between the 
pointed poles of a powerful electro- or 
permanent-magnet. The ore sample 
is introduced into the water-filled 
tube and agitated in such a manner 
as to ensure thorough washing of the 
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arrested magnetics. The unit (Fig. 7) 
is continuously rated, having a power 
consumption of 230 W, motor drive 
being 1/20 h.p. Overall dimensions 
are 28in. by 26}in. by 12in., and 
the nett weight 280lb. (Rapid 
Magnetic Limited, Lombard Street, 
Birmingham, 12.) 


New Crosby back-pressure 
balanced relief-valve 
The new Crosby style “‘ JB-BP ” 
back-pressure balanced relief-valve 
(Fig. 8) has been designed to meet the 
increasing demand for a safety relief- 


Fig. 8. New Crosby back-pressure balanced 
relief-valve (Crosby Valve & Engineering Co. 
Ltd.) 


valve which is unaffected by varia- 
tions in superimposed back-pressures 
in the discharge system. The new 
design is claimed to combine the 
important features of the two existing 
methods of balancing against back- 
pressures—bellows-seal and piston 
balance. With the balancing bellows- 
seal, back-pressure effects are elimin- 
ated, and no atmospheric vent is 
necessary. In the unlikely event of 
the bellows being ruptured, the 
balancing is taken care of by the piston 
immediately above the bellows, en- 
suring that the valve still remains 
unaffected by back-pressures. The 
style ‘‘JB-BP” valve retains the 
various exclusive Crosby features— 
the shield protecting the bellows from 
turbulent vibration effects during 
discharge, and the optically-flat seats 
on both nozzle and disc, etc. (Crosby 
Valve & Eng. Co. Ltd., Crosby Works, 
Ealing Road, Alperton, Wembley, 
Middx.) 


Flow indicators for opaque 
liquids 
The problem of observing the flow 


of an opaque liquid through a pipe- 
line is claimed to have been overcome 
by Sir W. H. Bailey & Co. Ltd., 
by the introduction of a range of 
Magnetel flow-indicators. These in- 
struments, which can be used with 
liquids of almost any viscosity— 
such as thick oils—are equally suit- 
able for indicating flow either hori- 
zontally or vertically upwards. As 
the fluid travels through the chamber 
of the indicator, it moves a hinged 
metal flap which incorporates a set-in 
magnet to operate a pointer against 
a scale. As there are no springs or 
other moving parts, the risk of 
mechanical breakdown or jamming is 
eliminated, and the pointer and scale 
are in a separate chamber so that the 
fluid cannot obscure the window. 
Internal parts of the Magnetel are 
readily accessible for cleaning, while 
the body is still in the line, and can 
be turned through an angle of 90° 
if required to change the direction of 
flow. A particular feature is that 
the Magnetel can be easily adapted 
for extremely low flow rates, and its 
fine sensitivity means that the smallest 

in relative flow is shown 
against the scale. It will also accept 
a wide range of capacities when full 
flow is shown on the scale. In situa- 
tions where the liquid may contain 
ferrous particles which might adhere 
to the magnet, a special screened 
Magnetel is available, in which the 
magnet is fully-enclosed in an inter- 
mediate chamber. A switch Magnetel 
is also available so that when flow 
stops completely or falls below a 
certain rate, a switch is automatically 
operated to give a reinforcing audible 
indication of an emergency. The 
Magnetel (Fig. 9) is available in 
standard }in., }in., rin. and 1} in. 


Fig. 9. The Magnetel flow indicator for 
opaque liquids (Sir W. H. Bailey & Co. Ltd.) 


sizes, with ends screwed D.S.P.T., with 
adaptors to match jin. and I}in. 
The 2in. size has flanged ends. 
Standard sizes are available ex-stock, 
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other models on short delivery. 
(Sir W. H. Bailey & Co. Ltd., Albion 
Works, Patricroft, Manchester.) 


Teleflex actuators for two 

British power stations 

Teleflex Products Limited have just 
received contracts to supply actuating 
equipment to two of the Central 
Electricity Generating Board’s new 
power stations, viz.:—Richborough 
Power Station, on the Kent coast, 
and West Thurrock Power Station, 
in Essex. At the coal-fired station 
at West Thurrock, Teleflex are pro- 
viding 74 series 3,000 actuators per 
boiler, and when functioning, they 
will be the first purely electro- 
mechanical actuators installed in 
Britain to operate fuel-impellers, 
air-registers and gas and air-dampers. 
The first two boilers, each of 1,350,000 
Ib./hr. capacity, were designed, and 


are being manufactured, by Babcock 
& Wilcox Limited, and will form a 
semi-outdoor installation. The next 
two Babcock boilers will be of 
2,050,000 Ib./hr. capacity. The first 
two turbo-alternator sets will each be 
of 200-MW capacity, and the next 
two of 300-MW capacity. Evershed 
& Vignoles Limited are supplying 
the instrument equipment for com- 
bustion, steam and feedwater control. 
There will also be eight Teleflex 
actuators operating the isolating 
valves on the eight pulverised-fuel 
mills on each of the first two boilers. 
The station is due for commissioning 
early in 1961. The second contract 
is to supply 74 Teleflex Series 3,000 
actuators to the C.E.G.B.’s new 
power station at Richborough. At 
this station, three 120-MW sets will 
eventually be installed, and the 
Teleflex actuators will control damp- 
ers on the three 860,000 Ib./hr. 
pulverised-fuel-fired boilers which 
are being manufactured by John 
Thompson Water Tube Boilers 
Limited, from a unit control desk. 
The Teleflex equipment is being 
supplied through Electroflo Meters 
Co. Ltd., who are providing the 
control desks and cubicles, together 
with the instrumentation and auto- 
matic boiler control equipment. 
Richborough is the third C.E.G.B. 


station to install these electronic 
boiler controls (Fig. 10). No. 1 
boiler is due for commissioning during 
June, 1962. (Teleflex Products Lim- 
ited, Basildon, Essex.) 


Packaged boiler installation 

Because of its rural environment, 
one of the main problems that faced 
the directors of an Oxford electro- 
plating company was to obtain and 
install a boiler, that was completely 
smoke-free in operation. Previously 
the company in question, French & 
Collett Limited, had depended upon 
an Economic combustion-type boiler 
Fig. 11 (right). Packaged 
boiler installation (G.W.B. 

Furnaces Limited). 
Fig. 10 (below). Teleflex 
actuator. (Teleflex Products 
Limited.) 


for the requisite steam supply, but 
this was no longer suitable due to 
the expansion programme, which the 
firm were carrying out. The works 
buildings, at Cumnor, near Oxford, 
were being extended, new bays were 
being built, and more steam was 
required to satisfy the additiona 
requirements for process and spacc 
heating. It was considered by the 
company that a ‘‘ packaged ”’ boiler 
would provide the solution to their 
problems, and thus inquiries were 
sent to manufacturers of this type of 
boiler. But, by chance, the firm were 
informed that a second-hand, fully- 
automatic ‘‘ packaged” boiler was 
for sale, following the closing down 
of a factory in Wales. The particular 
boiler (Fig. 11), a 100 h.p. Power- 
master, built in 1955 had, unfortu- 
nately, been somewhat neglected. 
However, it was purchased and French 
& Collett’s engineering staff complete- 
ly overhauled this oil-fired unit. 
Advice on the design and siting of a 
new boilerhouse was given by the boil- 
er’s manufacturers, G.W.B. Furnaces 
Limited, Dudley, Worcestershire, who 
also checked the installation and were 
largely responsible for the com- 
missioning of the boiler. Less than 
three months after the initial purchase, 
the “‘ Powermaster”’ unit, which has 
an output of 3,4501b./hr. of steam, 
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was in full working order. The new 
boilerhouse, built by the firm’s own 
staff, is now the showpiece of the 
company’s premises. Besides housing 
the boiler, the building contains all 
the necessary ancillary equipment, 
including two 1,000 gal. capacity oil 
storage tanks. Considerable financial 
savings are reported to have been 
made since the installation of this 
** second-hand ”” Powermaster. Being 
fully automatic, it requires very little 
attendance. There is no ash removal, 
of course, and the boiler runs on 
heavy oil (950 sec. Redwood). Lo- 


cated less than 100 yd. from residen- 


tial premises, the boiler is stated to 
operate under smokeless and noise- 
free conditions whether working at 
part or full capacity. The steam 
which the Powermaster provides, 
is used for heating both works and 
office buildings, and for process work 
steam is provided for heating caustic 
solutions. (G.W.B. Furnaces Limited, 
P.O. Box No. 4, Dibdall Works, 
Dudley, Worcs.) 





Three-day courses on fuel-oil-firing 
are to be held at N.I.F.E.S. Office, 
Ailsa House, Kings Road, Reading, 
during January, March, May, June, 
September, November and December, 
1961. The courses are designed to meet 
the needs of industrial plant engineers, 
heating engineers and supervisory staff 
responsible for oil-fired boiler plant. 
The fee for the course, exclusive of hotel 
accommodation, will be six guineas. 
Application forms and a course syllabus 
may be obtained from the National 
Industrial Fuel Efficiency Service, 71, 
Grosvenor Street, London, W.1. (Tele- 
phone: Hyde Park 9706.) | 

* 


Distington Engineering Co. Ltd., a 
subsidiary of The United Steel Com- 
panies Limited, announces the following 
appointments which take effect from 
January 1st: Mr. A. G. Thorburn, 
machine shop er, becomes quality 
control ineer ; mmander G. 
Lyne, quality control engineer, becomes 
chief planning engineer. 





The world’s largest gas- 
turbine power station 
Towards the end of 1959, 

the world’s largest gas-tur- 

bine power station was in- 
augurated. This station contains 
four two-shaft Brown-Boveri gas- 
turbo sets, each rated at 25-MW. 

These machines are installed in the 

Port Mann power station of the 

British Columbia Electric Company, 

Vancouver, Canada, which.is located 

about 25 km (15 miles) east of the city 

of Vancouver. It is of interest to 
note that the power station is remote 
controlled from the load-despatching 
centre in the new B.C. Electric head- 
quarters building located in the 
centre of the industrial district at 
Vancouver. The gas-turbo sets are 
started up, loaded, unloaded and shut- 
down from this despatch centre 
without operating-personnel needing 
to be present at the plant site. The 
electrical system of the B.C. Electric 

Company supplies power to the 

south-western area of the British 

Columbia mainland, including the 

cities of Vancouver and Victoria. 

Prior to the construction of this 

gas-turLine power station, the in- 

stalled generating capacity owned by 
the company was made up exclusively 
of hydro-electric power plants total- 
ling 780-MW. he majority of the 
hydro-electric plants were located 
far from the districts in which the 

wer was utilised, thus necessitating 
ong transmission lines. Therefore, 
in order to guarantee the continuous 
supply of energy in an emergency, 
namely, transmission line outages, 
failure of a hydraulic plant due to 
breakdown, or water-shortage, and 
at the same time to meet the rapid 
rise in demand, it was decided that 
the B.C. Electric power system should 
be augmented by the construction 
of a thermal plant close to Vancouver. 

In times of water-shortage, this 

thermal plant could operate on base- 

load, thus supporting the hydro- 
electric system, that is, it would 
increase the dependable energy avail- 
able, to a level which would lie 
midway between the extreme capa- 
bilities of the hydro-electric system 
occurring during minimum and maxi- 
mum water conditions. Port Mann 
was selected as the location of the 
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plant as it lay in the district of Van- 
couver and was near existing natural 
gas and crude-oil pipelines. The four 
gas turbo sets are arranged in a long, 
windowless building, 140 m. (460 ft.) 
long, 25 m. (82 ft.) wide (including 
an adjoining annex where the switch- 
gear and control gear is located) and 
18 m. (59 ft.) high. The building is 
laid out parallel to, and about 300 m. 
(330 yd.) from the Fraser River. 
The axes of the turbo-sets run length- 
wise to the building, as this layout is 
most suitable to the local terrain and 
gives the best arrangement of the large 
air-intake ducts. Since the power 
station is located in a residential 
area, the air-intake ducts and exhaust- 
gas stacks were fitted with silencers 
containing a sound-absorbent mater- 
ial. The resultant noise level, with 
the machines in operation, has proved 
very satisfactory, and noise is only 
audible in the immediate vicinity of 
the station. The power need during 
start-up is normally drawn from the 
system; the turbo sets, however, 
must be completely independent of 
the system during emergency con- 
ditions. Two diesel generating-sets 
are, therefore, provided, one of 1,500- 
kW capacity to supply the starting 
motors and gas-turbine auxiliaries 
during run-up, and one of 350-kW 
capacity to supply the motor-driven 
cooling-water pumps. Thus, with 
the aid of the diesel generating sets, 
the turbo sets can be started singl 
and put on line successively until 
all four are running. The —— 
station by the river contains four 
cooling-water pumps driven by 200 
h.p. motors. Each pump supplies 
the 1,600 cu. m./hr. (942 cu. ft./min.) 
of cooling water needed by its asso- 
ciated turbo set. A fifth, smaller 
pump of 160 cu. m./hr. (94 cu. ft./ 
min.) capacity was installed to keep 
the: long -water supply pipe 
(with a diameter of more than I m. 
(3 ft. 3in.)) full of water during periods 
when the power station is shut down, 
thus enabling the plant to start up at a 
moment’s notice. The gas-turbines 
normally operate on natural gas 
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taken direct from a high- 
pressure gas pipeline existing 
near the station. Should the 
supply of natural gas be in- 
terrupted, provision is made 
for the gas turbines to operate on 
crude oil. The gas turbines are already 
equipped with the necessary apparatus 
for operation on heavy fuel oils, such 
as bunker ‘‘C” should heavy fuels 
prove economical in the future. The 
gas-turbine station can be operated 
in four ways: (1) Local control by 
hand with push-buttons and no master 
controller. (2) Semi-automatic local 
control with a master controller 
which can be turned from stage to 
stage by push-button control. (3) 
Automatic local control. Following 
a command “Start” or ‘‘ Stop” 
the whole sequence is performed 
automatically ; the master controller, 
once in motion, carries out the 
necessary operations in the correct 
sequence, and at the right moment. 
An interlocking system is provided to 
ensure that the turbo set can only be 
started up and loaded when every- 
thing is functioning correctly. (4) 
Automatic remote control—as des- 
cribed above, except that the com- 
mands are given by the load-despatch- 
ing centre in Vancouver. (Brown 
Boveri Review, Vol. 47, No. 112.) 


New boilers for pumping station 

at Sydney, N.S.W. 

In order partially to meet the rapid- 
ly growing demands for water from 
the northern suburbs of Sydney, 
Australia, the Metropolitan Water, 
Sewerage and Drainage Board has 
recently modernised and expanded its 
Ryde pumping station by installing 
a new suction main costing £500,000, 
and a million pounds worth of new 
steam turbin ven pumping equip- 
ment which has increased the capacity 
of the station from 66 to 75 million 
gal./day of water. The Board is also 
constru a new reservoir and a 
new pump station at an existing 
reservoir which, in due course, will 
provide another 50 million gal./day 
of water. The original Ryde Pumping 
Station, of 1892, was superseded in 
1921 by a larger plant which com- 
prised four steam turbine-driven 
pumping units, two 300-kW turbo- 
generator sets and eight Babcock & 
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Wilcox boilers arranged in batteries 
of two, and known as boilers Nos. 
1 to 8. Subsequent further expan- 
sions increased the capacity of the 
suction, boiler and pumping plant 
until, just prior to the start of the 
present scheme in 1956, the station 
was capable of pumping 66 million 
gal./day. The recent required in- 
crease in pumping capacity at the 
Ryde station has been effected by 
the removal of the old pumping units 
(5, 6, 7 and 8) and replacing them 
with new equipment of approximately 
50 per cent. greater b.h.p. The old 
units were those installed in the 
station in 1921 which could no longer 
be relied upon for regular duty over 
extended periods. Their replace- 
ment, therefore, achieves a two-fold 
increase in station capacity, viz., 
increased unit output and increased 
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unit availability. A gauge pressure 
of 240 Ib./sq. in. and a temperature 
of 600 deg. F. were chosen as the 
stop-valve steam conditions of the 
new turbines. With the installation 
of the new pumping units, the old 
boilers (Nos. 5, 6, 7 amd 8) were 
removed and, in their place, two new 
boilers capable of delivering the 
steam required to feed the new 
turbines were erected. Known as 
boilers Nos. 12 and 13, these each 
have an m.c.r. of 50,000 lb./hr. and 
a normal continuous rating of 45,000 
Ib./hr., superheater outlet steam con- 
ditions being 250 Ib./sq. in. and 650 
deg. F new boiler is fitted 
with a mechanical stoker, balanced 
draught, economiser, dust-collecting 
plant and a pneumatically-operated 
automatic control system. Manual 
removal of the ash from the stokers 
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has been superseded by a hydraulic 
ash sluice. The ash from all the 
boilers, the riddlings from some of 
the units and the economiser dust 
from boilers Nos. 12 and 13 drop 
into running water and are washed 
into a common trench in which they 
pass into a pit located in the station 
yard. There, the ash is lifted by an 
overhead travelling grab to a drying 
stack from which it is loaded into 
road vehicles for disposal. Ever since 
the station was commissioned, elec- 
tricity for lighting and auxiliaries has 
been supplied by two alternators 
known as Nos. 1 and 2. These have 
now reached the end of their useful 
life and to replace these machines 
and to provide for the additional 
power required by the auxiliaries, 
three 320-kW turbo-generator sets 
are being installed. 





A brief reference was made in the 
December issue of this journal to the 
fact that the English Electric Co. Ltd. 
has received an order for a third 200-MW 
turbo-alternator set for the Electricity 
Supply Commission of New South 
Wales power station, at Vales Point. 
Including this new order, The English 
Electric Co. Ltd. is now making eight 
200-MW reheat sets, 275-MW and 350- 
MW sets, as well as one of the largest 
steam turbines yet ordered for a British 
power station—viz., a 375-MW reheat 
set, using steam at supercritical pres- 
sure for the C.E.G.B. Drakelow “C”’ 
power station. English Electric was 
awarded a contract in 1956 to supply 
Australia’s first 100-MW_ turbo-alter- 
nator sets for the New South Wales 
Electricity Supply Commission’s Talla- 
warra station, and the first unit is 
now in service. For the 200-MW 
machines the steam turbines are of the 
three-cylinder design in line 
and having a double-casing impulse type 
high-pressure cylinder. Steam will 
enter the turbine stop-valve at 2,350 
Ib./sq. in., 1,050 deg. F, From the 
h.p. cylinder it is taken to the reheater, 
and then returned to the - cylinder at 
455 lb./sq. in. and 1,000 deg. F. The 
ip. cylinder is combined with one section 
of the three-flow low-pressure cylinder. 
The three-flow low-pressure cylinder 
exhausts to a single-shell condenser, 
the vacuum at the most economical and 
continuous maximum rating being 28.4 
in, Hg. (Bar 30in.) There is a six-stage 
feedwater system giving a um 
t ture of 460 deg. F at cm.r, 
Feedweter deacration is being supplied, 
with Ora tening « Poe hap 
The -heating and con ts 
will be manufactured in Australia. The 
alternator is of the h -cooled 
design, employing direct of the 
stator and rotor conductors at a rated 
gas pressure of 30 1b./sq. in. g. The 
h coolers are longi- 
tu y in the upper part of the stator 
frame and circulations of the hydrogen 
through the machine and coolers is by 
means of an axial-flow blower driven 
from the exciter box. Generation 
will be at 16,500 V. The exciters com- 





prise a main and pilot unit arranged 
back-to-back on the same shaft and driven 
through gearing from the tail end of the 
alternator. They are totally-enclosed 
and ventilated on the closed circuit 
principle, the air being circulated throu 
the machines and coolers by means of a 
direct coupled fan. 
* * - 

Pretoria City Council have awarded a 
contract for the circulating-water pumps 
for their Rooiwal Power Station to 
Dowson & Dobson Limited, Johannes- 
burg: the South African Agents for 
W. H. Allen Sons & Co. Ltd., Bedford, 
who supplied the circulating-water pumps 
for the city’s existing power station. 
The new Rooiwal Power Station is 15 
miles north of the City of Pretoria. The 
contract, which is valued at £104,751, 
is for three Allen 54-in. horizontal- 
spindle double-suction pumps with 1,150 
h.p. driving motors and associated valves, 
pipes and auxiliary equipment. The 
consulting engineers are Messrs. Merz 
and McLellan, London and Newcastle 
upon Tyne. 

« a + 

Work commenced on November 28th, 
on the £26 million scheme for the further 
development of English Steel Corpora- 
tion Limited’s soo-acre Tinsley Park 
site, Sheffield, where roo-ton electric 
melting furnaces and blooming, billet and 
bar mills are to be provided by 1963. 


Two export orders for welded stain- 
less-steel tubing, of a value totalli 
more than £120,000, have been obtain 
by Roll & Co. Ltd. (Blaen- 
——— ee) a gee com- 
pany of the Compofiex group. e two 
orders are from Caechoslovakia and 
Finland, and cover tubing of from 25 
to §7 mm. (rin. to 2} as Sy for use 
in chemical plants. e Czecho- 
slovakian order is the first which the 
ouqees has had from a country within 
the Soviet Bloc. The company, which 
specialises in the production of welded 
mild and stainless-steel tubes and sec- 
tions, at present exports about 40 per 
cent. of its annual output, and it is hoped 
that these two orders will enco 
further similar demands so that the 





proportion can be increased. For the 
last quarter of this year, production for 
export will be running at 60 per cent. 
of total output. The machinery on 
which the tubing for these two orders 
is being made, was designed and built 
by Tube Making Machines Ltd. (also 
of Blaenrhondda) another company in 
the Compoflex group. 
* *x +. 

A new eight-page publication has been 
produced by Henry Wiggin & Co. 
Ltd. on Incoloy DS, nickel-chromium- 
iron alloy. This alloy, formerly known 
as Nimonic DS, though less resistant to 
oxidation than the higher nickel-con- 
taining alloys, is a useful material in 
oxidising conditions at temperatures up 
to 950 deg. C. and in reducing atmos- 
ee may sometimes be used at even 

igher ge ome The publication 
which is obtainable free upon request 
from Henry Wiggin and Co. Ltd,, 
Publicity Department, Thames House, 
Mill » London, S.W.1, gives details 
of physical and high-temperature pro- 
perties and includes reference to fabrica- 
tion techniques. 

- 

Lancashire Dynamo Electronic 
Products Limite recently issued two 
new publications entitled ‘ Transistor- 
ised Level Control" and ‘‘ Smoke Alarm 
and Densitometer,”’ respectively. The 
former is a simple rugged unit, operating 
from electrica — tance change at 
probe. The latter is a low cost installa- 
tion snouie compliance with the Clean 
Air Act, and is a means for indicating 
when the smoke emitted chimneys 
reaches a predetermined density, thus 
providing protection against a possible 
nfringement of the above-mentioned 
- * 4 * 

The Morgan Crucible Co. Ltd., 
have issued a new booklet and leaflet 
entitled respectively ‘‘ Mouldable and 
Castable Refractories »—RD.77 (Sec. 2), 
and “ Morganite Carbon for the Glass 
Industry "—C.D.22. The former pro- 
vides much useful information, includ- 
i typical = rties of castable 

ctories, stic refractories and 
rammings, and refractory mortars. 


Pulverising mill 
This invention re- 
lates to a pulverising- 
mill for grinding 
material such as coal, and provided 
with a rotating lower grinding-ring 
and a super-imposed non-rotating 
grinding-ring and with balls or rollers 
located between the rings, the upper 
grinding ring being forced on the 
balls or rollers by pneumatic or 
hydraulic cylinders. With pulveris- 
ing-mills of this kind the use of 
pneumatic or hydraulic pressure has 
the advantage that a uniform pressure 
on the grinding elements is 
obtained and that the pressure 
may easily be pre-adjusted 
and is not influenced by wear 
of the grinding elements. Pul- 
verising-mills of this type, 
however, suffer the disadvant- 
age that the balls or rollers 
located between the grinding 
rings are not easily accessible 
for inspection and replace- 
ment when wear occurs. The 
purpose of this invention is to 
remove this disadvantage, and 
the invention covers change- 
over facilities which are pro- 
vided for supplying pressure- 
fluid to the pmeumatic or 
hydraulic cylinders for raising the 
upper grinding-ring. The balls or 
rollers are then uncovered, so that 
they are free to be removed and to be 
replaced by new elements, if and 
when required. In the diagram, 
Fig. 1, the grinding table (2) located 
in the lower part of the casing (1) 
is supported on a shaft (3) receiving 
its rotation from a driving shaft (4) 
through gearing (5). A grinding- 
ring (6) is supported on the table (2) 
in such a manner that the ring rotates 
with the table. A number of balls 
(7) are supported on the grinding- 
ring (6) and an upper ring (8) is 
forced on the balls by means of pis- 
tons (10) moving in cylinders (9) 
and having their rods (II) pressing 
on the ring (8) through the pressure 
of springs (12). These springs also 
prevent the grinding-ring (8) from 
rotating so that the balls (7) will 
perform a rolling movement when 
the grinding table (2) together with 
ring (6) is rotating. The cylinders 
(9) are connected to a common com- 
pressor or pump, and each receives 
from the latter, air or oil under 
pressure through a conduit (13). 


Buildings, London, W.C.2. 


These extracts from British Patent Specifications are reproduced by per- 
mission of The Controller of H.M. Stationery Office. 
Specifications can be obtained from the Patent Office, 26, Southampton 
Price 3s. 6d. each, both inland and abroad.) 


Each of the conduits (13) contains a 
change-over valve (14) which, in the 
position shown in the diagram, sup- 
plies the pressure fluid to the cylinder 
(9) above the piston (10), so that with 
this position of the valve (14) the 
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Fig. |. British Patent No. 849,729 

grinding-ring is forced on the balls 
(7). A non-return valve (16) is 
located in the branch (15) of conduit 
(13), the valve being closed when, 
for any reason, the pressure in con- 
duit (13) drops so that the pressure 
in cylinder (9) is maintained and the 
mill may continue its normal opera- 
tion. When the grinding-ring (8) 
is to be raised, the valve (14) is 
rotated through an angle of 90° so 
that the branch conduit (17) is con- 
nected to the pressure conduit (13) 
and pressure fluid is supplied to the 
cylinder (9) below the piston (10). 
If, now, the non-return valve (16) 
is reversed, pressure fluid can escape 
from the cylinder (9) above the piston 
(10) so that the piston moves up- 
wards. As a clip (18) is now placed 
on each of the springs (12) the upper 


(Complete British 


ring (8) will move up- 
wards together with 
the pistons (10). By 
removing the cover 
(19) at the circumferential wall 
of the casing (1) access is obtained 
to the balls (7) for inspecting 
and replacing them, if required. 
British Patent No. 849,729 issued to 
Koninklijke Machinefabriek Gebr. 
Stork & Co., N.V. Complete speci- 
fication published September 28th, 
1960. 


Multi-stage gas-turbine plant 
Apart from the dimensions and the 
efficiency of an individual member 
of any gas-turbine plant, the efficiency 
of the cycle is dependent primarily on 
the magnitude of the initial tempera- 
ture. In all known types. of gas- 
turbine, this temperature is always 
identical with the temperature at 
which the gas is admitted to the tur- 
bine. Therefore, the maximum per- 
missible temperature is limited and 
cannot be increased, which is conse- 
quently also true of the efficiency 
which can be reached. In the 
arrangement which forms the sub- 
stance of this invention the driving 
gas supplied from a compressor at 
high pressure and temperature is not 
supplied directly to the turbine, but is 
used to increase the energy of gas 
extracted from an _ intermediate- 
pressure turbine. Accordingly, the 
difficulty of supplying the driving gas 
at a high pressure and temperature 
directly to a high pressure turbine is 
avoided. The mean pressure ob- 
tained by the use of an equalising 








Fig. 2. British Patent No. 855,136 


nozzle in this invention is the ad- 
mission pressure of a high-pressure 
turbine. The extracted gas carries 
out an additional circuit through the 
turbine and the equalising nozzle. 
A circuit diagram, Fig. 2, shows the 








main circuit which is formed by the 
compressor K,, K,) and has inter- 
mediate cooling, the heat-exchanger 
(WT) the combustion chamber (Br), 
the equalising-nozzle (D) and the 
turbine (T,, 7,). The additional 





Fig. 3. British Patent 
No. 855,136 


: 


circuit runs through the turbine (T,) 
and the equalising-nozzle (D). Re- 
heating can be provided, if necessary, 
between the turbine stages (7,) and 
(T,) (this being indicated in Fig. 2 
by the combustion chamber (Br) 
shown chain dotted]. The equalising- 
nozzle has the function of equalising 
the differing conditions of two quanti- 
ties of gas to a common mean condi- 
tion, i.e., equalising different pres- 
sures to obtain a mean pressure, 
without changing the entropy of the 
total quantities of gas. This is 
effected as follows (refer to i-s dia- 
gram, Fig. 3). In the nozzle, both 
quantities of gas are guided concen- 
trically and are brought in nozzles, 
with a lowering of pressure from p, 
to p,’ and p, to p,’, to the same above- 
critical velocity. An equalisation of 
pressure thereafter takes place in a 
radial direction in the space or cham- 
ber following the nozzles. The cross 
section of this chamber decreases 
gradually in the direction of flow 
according to a sine function. An 
increase in pressure to the pressure 
pm’ then results, the compression 
work being covered by the work of 
radial pressure equalisation. The 
axial-velocity of the quantities of gas, 
which remains constant during this 
process, is utilised for compressing 
the gas to the desired pressure pm 
only in diffusers, following the pres- 
sure-equalising chamber. If neces- 
sary, several nozzles may be arranged 
in parallel. To handle large quantities 
of gas, a number of equalising nozzles 
may be connected in parallel and 
arranged adjacent to one another in 
the form of a ring; in this case, the 
individual nozzles may have a rect- 
angular cross-section. The parallel 
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arranged in an annular chamber. The 
principle is as follows: the drop from 
the pressure p, to the pressure p» 
(admission pressure at the turbine) 
increases the throughput quantity in 
the turbine stage between pm and p, 
so that this stage renders, with the 
turbine stage between p, and p., 
the same output as if the normal 
throughput quantity which the com- 
pressor delivers, had been utilised 
in a turbine with a pressure of from 
Pi to p,. In this case, however, the 
maximum temperature would occur 
at the inlet to the turbine, whereas 
in the first case, i.e., according to 
the invention, the admission tempera- 
ture only corresponds to the final 
temperature after the expansion from 
P1 tO pm. It is, therefore, possible, 
with any desired maximum tempera- 
ture for the cycle, to determine the 
admission temperature, for the tur- 
bine, within wide limits by choice 
of the pressure conditions, without 
changing the efficiency of the plant 
as a whole. The advantages of a 
plant employing the method on which 
the invention is based, therefore, are 
that the most favourable conditions, 
due to high temperatures in relation 
to the efficiency of the cycle, are fully 
preserved, while the prime mover 
is only subjected to moderate tem- 
peratures. A particular advantage 
of the new method also lies in the 
fact that, while maximum tempera- 
tures are employed, they occur only 
in the first part of the nozzle, while 
the admission temperature at the 
turbine is lower than 

the maximum values. °C 
Thus, depending on y 
planning of the val- 00 


connected equalising-nozzles may be¥ 
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plant in which uranium hexa- 
fluoride vapour is passed into a 
turbine at a sufficiently high density 
to set up a chain reaction in the tur- 
bine, the reacted uranium hexa- 
fluoride expanding in the turbine to 
produce mechanical energy. Thus the 
reactor core constitutes at the same 
time the driving part of a turbine 
aggregate. In the graph, Fig. 4, the 
ordinate is the temperature, and the 
abscissa the entropy. The figures 
from 0.1 to 44 are parameters for the 
pressure in atmospheres, and the 
figures on the left side enveloping 
the curve going from 18.5 to 207 are 
the temperatures in deg. C. The 
whole enveloping curve gives the 
temperature-entropy values for the 
state of saturation. Within this 
area the lines of constant pressure are 
horizontal and these lines rise up on 
the right side of the saturation curve. 
The cyclic process is inserted in the 
shape of a rectangle. The line 1-2 
of the rectangle indicates isothermal 
compression of the uranium hexa- 
fluoride at a temperature of about 
150 deg. C. This is followed by 
adiabatic compression along the line 
2-3 which leads to a temperature 
of about 230 deg. C. The compres- 
sion-ratio in the isothermally-operat- 
ing turbo-compressor from I to 2 
amounts to about 2 atmospheres : 10 
atmospheres, and the compression 
ratio in the adiabatically operating 
turbo-compressor from 2 to 3 amounts 
to about 10 atmospheres: 40 at- 
mospheres. The line 3-4 in the 
working diagram indicates the iso- 
thermal expansion in the nuclear 
reactor according to the invention. 





ues, no special struc- 
tural materials are j99 | 
required in certain 

circumstances for the t; 
turbine, although the 200 + 
maximum tempera- 
tures take full effect. 
The special material “0+ 
required for the first 
part of the equalising 








nozzle is negligible. a- 

















Fig. 4. British Patent 
No. 855,155 





British Patent No. 855,136 issued to G. 


Sonnefeld. Complete specification pub- 
lished November 30th, 1960. ; 


Nuclear reactor turbine 

It is known that nuclear reactors 
can be operated with uranium hexa- 
fluoride as fuel, especially reactors 
in which vapours of uranium hexa- 
fluoride are heated in passing through 
the reactor. This invention envisages 


"30 -20 -10 a 0 + -t 40 
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The pressure drops during the expan- 
sion from about 40 to 32 atmospheres. 
Thereby the nuclear reaction ceases 
and is followed by further adiabatic 
expansion along the working line 4-1 
which leads back ot the initial state. 
The area of the rectangle 1-2-3-4 
represents in heat measurement (cal.) 
the work performed during the 
passage of 1 mol. UF, through the 
turbine aggregate. In Fig. 5 the 
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whole turbine aggregate is illustrated 
diagrammatically. Numerals 1-2 
represent the isothermal compression 
stage which operates on the working 
line 1-2 of Fig. 4. Numerals 2-3 
designate the adiabatic compression 
stage corresponding to the line 2-3 
in Fig. 4. Part 3-4 is the reactor 
according to the invention, corres- 
ponding to the line 3-4 of Fig. 4, 
and finally part 4-1' represents the 
expansion stage which returns from 
the stage 4, in Fig. 4, to the initial 
stage. The turbine aggregate illus- 
trated in Fig. § represents the case 
in which all compression and ex- 
pansion stages are arranged on the 
same axis. Numeral 5 designates an 
electric motor, on the shaft of which 
is mounted a disc-shaped electro- 
magnetic clutch (6). The rotor of 
the turbo-compressor I-2 has an 
iron mass on the side towards the 
magnetic clutch (6) so that rotary 
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the event of leakages in the turbine 
aggregate. The common shaft (19) 
of the turbine aggregate is made 
from steel. The plant is charged with 
*35U)F, and set in operation by start- 
ing-up the electric motor (5) which 
then drives the turbo-compressors 
(1-2 and 2-3) electromagnetically. 
When the turbo-compressors have 
attained a certain speed, uranium 
hexafluoride gas, compressed to a 
sufficient extent, is fed to the nuclear 
reactor turbine so that a nuclear 
fission reaction sets in, and the plant 
becomes a power plant producing 
electricity by means of the generator 
(7). The neutrons for starting the 
nuclear chain-reaction can be made 
available in the usual manner by a 
small source of neutrons (RaBe) 
not shown. British Patent No. 
855,155 issued to Metallgesellschaft 
Aktiengesellschaft. Complete specifica- 
tion published November 30th, 1960. 


British Patent No. 
855,155. 


Fig. 5. 








motion is imparted to the shaft of the 
turbine aggregate when the electric 
motor is started up and the coil of the 
electromagnetic clutch (6) is supplied 
with magnetising current. Numeral 7 
designates an electric generator on 
the shaft of which an electromagnetic 
clutch (8) is also fixed, and which is 
positively connected with the turbine 
rotor (9) in that this is provided with 
iron masses (10) on the side facing 
the coupling. The turbine rotor (9) 
is mounted at 11 by means of a 
journal (12) of the housing (13). 
A carbon fluoride oil serves as lubri- 
cant. Rotor blades (14) of ‘‘ Monel ” 
metal are fitted in dovetail fashion 
on the rotor (9) composed of beryl- 
lium. Guide blades (15) also made 
from ‘‘ Monel” metal, are fixed in 
the housing (13). Numeral 16 desig- 
nates a graphite reflector, and 17 is 
a tube conduit which conducts the 
expanded uranium hexafluoride to 
the turbo-compressor in the direction 
of the arrow. The gas-tight housing 
(18) prevents the escape of radio- 
active substances into the open in 


Steam plant with forced 
flow boiler 

In a steam power plant, 

which includes a _ forced 
through-flow steam-genera- 

tor it is advantageous to pro- 

vide between the vapouris- 

ing and superheating sur- 

faces of the steam-generator 

an extraction device which 
performs two functions. 

First, it provides a definite 

check on the wetness of 

the working medium in a 
predetermined place of the steam- 
generator tube system, and second, 
it removes, with the residual water, 
the salts concentrated in it by vaporisa- 
tion of the water. As the pressure 
increases, the concentration ratio 
of the salts-content of the separated 
water to the salts-content of the 
feedwater decreases. Thus, if the 
pressure is increased from 50 to 200 
atmospheres, the maximum of the 
concentration ratio decreases approxi- 
mately in the ratio 4:1, and at 
higher pressures the maximum is also 
affected by the relatively higher 
quantities of separated water. This 
means that in steam-generator opera- 
tion, constant salts removal with 
rising operating pressures, leads to 
much greater quantities of separated 
water having to be removed than at 
lower pressures. ‘The first problem 
which the invention seeks to solve, 
and which becomes more acute as 
the operating pressure rises, is that 
of removing relatively large quantities 
of separated water without thermo- 
dynamic losses. The second problem 


is the known problem of supplying 
the heat for feedwater heating, which 
requires more heat as the pressure 
rises. It is conventional for the feed- 
water to pass through a chain of series- 
connected feedwater heaters, at least 
partly-heated by steam bled from 
the turbine installation. Depending 
upon the position of the tapping-off 
point, this steam may be fairly highly 
superheated and, of course, the heat- 
transfer coefficient between steam 
and a condensing surface at a constant 
temperature difference decreases with 
increased superheating. In the pres- 
ent case, the feedwater heating by 
superheated steam would necessitate 
relatively large heat-exchange sur- 
faces in the feedwater heaters, with 
the result that the costs of material 
and construction would be consider- 
able for higher pressures. The 
invention provides a joint solution 
of the two problems. According to 
the invention, the steam extraction 
pipes of the separator are connected 
to turbine steam-tapping pipes at the 
same pressure level. In this way the 
heat contained in the separated 
medium is returned to the working 
medium at another part of the circuit 
with very small losses, since throttling 
of at least the steam phase is avoided. 
Also, stepwise expansion increases 
the effective salts-concentration in 
the residual water, while the heat- 
transfer coefficient between super- 
heated steam and condensing surface 
is increased by mixing the super- 
heated steam from the turbine with the 
saturated steam from the separators. 
It may be an advantage to use an 


Fig. 6. British 
Patent No. 
855,269. 
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arrangement whereby the residual 
separated water, yielded in the final 
expansion stage, is returned to the 
circuit by way of a salts-removal 
plant. Fig. 6 illustrates in dia- 
grammatic form a steam power plant 
according to the invention. It com- 
prises a feedwater vessel (1) a feed 
pump (2) a high-pressure feedwater 
heater (3) a steam generator (4) with 
an extraction device (5) for the 
working medium, and a final super- 
heater (6). The plant also comprises 
a by-pass valve (7), a live steam valve 
(8), a turbine (9), a condenser (10), 
a condensate pump (11) and feed- 
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water heaters (22-26). To begin 
with, the water, drained from the 
extraction device (5), is returned 
through a by-pass valve (12) to the 
vessel (1), whereas in normal opera- 
tion, such water is conveyed through 
a valve (13), for stepwise expansion 
in separator (14-16), and thence 
through the feedwater heater (26) 
to a salts-removal plant (17) whence 
it returns to the condenser (10). The 
cooled water can be drained off 
through a valve (32). The saturated 
steam evolved in the _ separators 
(14-16) passes through connecting 
pipes (18-20) into steam-tapping 
pipes (29-31) for mixing with the 


superheated tapped steam from the 
turbine, whereafter the mixed steam 
is introduced into the feedwater 


Fig. 7. British 
Patent No. 
855,269. 
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heaters (23-25). If the highest 
pressure separator (14) has a higher 
saturated-steam pressure than, for 
instance, the turbine steam-tapping 
pipe (27), the arrangement shown in 
Fig. 7 may be advantageous. In this 
arrangement the saturated steam from 
the separator (14) passes through a 
steam pipe (33) into the high-pressure 
feedwater heater (3). The condensate 
accumulating in it passes through a 
condensate collector (34) and a 
condensate pipe (35) into the separa- 
tor (16) for further expansion. British 
Patent No. 855,269 issued to Sulzer 
Fréres, S.A. Complete specification 
published November 30th, 1960. 





The transformer division of Asso- 
ciated Electrical Industries Limited 
is to build two 340-MVA generator- 
transformers (value approximately 
£400,000) for the Central Electricity 
Generating Board. These, the largest 
generator transformers so far scheduled 
by the C.E.G.B., will be installed at 
West Thurrock Power Station, where 
they will be connected to two A.E.I. 
300-MW turbine-generator units, for 
supply to the ged —— The 
transformers will have a voltage ratio 
at no-load of 18.5/300kV, delta/star 
connected. Tappings, catering for volt- 
age variations of + 10 per cent. in 18 
equal steps, will be provided at the neutral 
end of the H.V. windings, and will be 
connected to A.E.I. high-speed resistor- 
transition on-load tap changers arranged 
for local electrical and remote electrical 
control. The transformers will be cooled 
by circulating the oil through oil/water 
heat-exchangers. Completely assembled, 
the transformers will have overall dimen- 
sions of 47 ft. length, 22 ft. width and 
28 ft. 6in. height, and will weight 280 
tons. For transport, the weight will be 
reduced to approximately 185 tons. 

a * 7 


The 1960 edition of the Prestex 
catalogue, which has just been published 
by Peglers Limited, illustrates and 
describes the full range of Prestex com- 
pression joints and fittings for use with 
light-gauge and soft ares tubes, and 
heavy and light gauge polyethylene tubes, 
to all relevant British Standards. The 
48-page catalogue is in two main sections 
—the first deals with brass fittings for 
use above ground, and includes radiator 
valves and unions, gate valves, etc., and 
the other covers gunmetal fittings for 
underground use. Copies of the Prestex 
catalogue are available from Peglers 
Limited (Prestex House, Marshalsea 
Road, London, S.E.1). . 

* 


A very comprehensive reference book 
on the use of gland packings, has just 
been published by Crane Packing 
Limited, Slough, Bucks. (a member 
of the Tube Investments Limited Group 
of Companies). The book is designed 
for use as a work of reference, and it 
describes how the correct gland packing 
can be selected for any combination of 
service conditions. An equipment code 
which is reproduced as a book-mark 
flap, provides an “‘ at-a-glance” refer- 
ence to the equipment for which each 


gland packing is suitable. Alongside 
each gland packing there are code letters 
to complete the reference. In the main 
reference sections, gland packings are 
grouped under headings which relate to 
the maximum temperatures at which 
they can be used. Other important 
contents are a gland packing selection 
guide listing over 550 fluids and gases ; 
a maximum and minimum temperature 
chart; an article discussing design and 
performance, and the “ Factors which 
influence the Design of a Gland Packing.”’ 
Copies can be obtained free and postage 
paid from Crane Packing Limited of 
Slough, Bucks., England. Individuals 


requesting copies should give the name 
of their company and their title. 
* * . 


F. A. (Membranes) Limited, St. 
Helens, Lancs., have issued a new general 
leaflet on the ‘‘ Famclad”’ system for 
waterproofing buried insulated pipe- 
lines. The pamphlet describes the sys- 
tem, which is an inexpensive and tech- 
nically reliable method of waterproofing 
and protecting buried insulated pipe- 
lines, and which avoids the need to 
construct costly ducts. 

* 


From the British Standards Institu- 
tion there comes one new B.S. 3256 : 1960 
‘Small fusion-welded air-reservoirs for 
road and railway vehicles,’ and two 
revised B.S. 487 : 1960, Fusion-welded 
steel air-receivers (Part 1 : For pressures 
not exceeding 500 Ib./sq. in.) and B.S. 
1099 : 1960 ‘ Small fusion-welded steel 
air-receivers ’ (Specifications for pressure 
vessels). Earlier editions of the two 
revised standards did not apply to air- 
receivers for use on the railways, but 
this restriction has now been removed. 
One outcome of the extensive revision 
of B.S. 487 and 1099 is that thinner 
scantlings are now permitted for receivers 
constructed of material complying with 
B.S. 1633 (steel for land boilers, receivers 
and other pressure vessels). A feature 
common to the pressure-vessels 
dealt with in these three publications is 
their classification according to the 
material and type of construction used 
and to whether they are heat-treated after 
construction. The text of each publica- 
tion is amplified by many line diagrams. 
Copies of these publications may be 
obtained from the British Standards 
Institution, Slaes Branch, 2, Park Street, 
London, W.1, price B.S. 487 : Part 1— 
8s. 6d.; B.S. 1099 and B.S. 3256— 


6s. each. (Postage will be charged 
extra to non-subscribers.) 
* *x *x 


Australian Electrical Industries 
(Pty.) Limited have ordered from the 
Heavy Plant Division of Associated 
Electrical Industries Limited, syn- 
chronous and squirrel-cage induction 
motors valued at £120,000, to drive 
compressors in a new oxygen tonnage 
plant in New South Wales. The plant, 
which is being supplied by Linde 
Eismaschinen A.G., of Munich, will 
produce oxygen in large quantities for 
steel manufacture. Three 3,500-h.p. 
synchronous motors will be used to 
drive centrifugal air-compressors ; two 
2,200 h.p. synchronous motors will 
drive centrifugal oxygen-compressors ; 
and two squirrel-cage induction motors 
of 1,500 h.p. will drive reciprocating 
oxygen-compressors. Starting equip- 
ment and switchgear are included in the 
order. 

* +. * 
British Standards Methods of Samp- 
ling Superheated Steam 

The more general use of boilers 
operating at higher pressure has created 
a need for the standardisation of sampling 
and testing methods for superheated 
steam, since the purity of the steam 
cannot always be accurately predicted 
from the composition of the water from 
which it is generated. In the preparation 
of this new British Standard (B.S. 3285), 
it has been thought desirable to give the 
best possible—and, therefore, frequently 
the most difficult—techniques. The 
publication is complementary to Adden- 
dum One of B.S. 2690, “Methods of 
testing water used in industry,’’ which 
was specifically prepared for the analysis 
of high purity water. (This addendum 
will be published within the next month.) 
The new publication states requirements 
for apparatus and for procedure . for 
obtaining a representative sample of 
superheated steam flowing in a pipe or 
pipes. It also covers the extraction and 
processing of the sample, for delivery to 
measuring and analytical devices suitable 
for continuous field testing or for 
delivery to a container in which the 
sample may be preserved for subsequent 
laboratory investigation. Copies of this 
standard may be obtained from the 
British Standards Institution, Sales 
Branch, 2, Park Street, London, W.1, 
price 7s. 6d. (Postage will be charged 
extra to non-subscribers.) 
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Sir Gordon Radley, K.C.B., C.B.E., 
Ph.D., M.1.E.E., has been elected a 
director of The English Electric Co. Ltd. 
On July 6th last year, Sir Gordon joined 
the Boards of Marconi’s Wireless Tele- 
graph Co. Ltd., Marconi Instruments 
Limited, The English Electric Valve 
Co. Ltd., and the Marconi International 
Marine ‘Communication Co. Ltd., all 
members of The English Electric Group, 
where he is concerned with the develop- 
ment of telecommunication equipment 
for world markets. 

* * 

Tube Investments Limited announces 
that Sir William Strath has been 
appointed to the Board with effect from 
January rst, 1961. Sir William will also 
be joining the Board of. the British 
Aluminium Co. Ltd., and will become 
managing director. Lord Plowden, 
at present chairman and managing direc- 
tor of the British Aluminium Co. Ltd., 
will remain chairman of the company. 

: * 


Dewrance & Co. Ltd. announce that 
Mr. J. M. Storey, C.B.E., resigned his 
position as managing director at the end 
oi December in order to devote more 
time to his personal interests, particularly 
in the domestic boiler field. 

* 


Mr. T. E. Greenfield has been 
appointed sales development manager 
of the Industrial Process Control Division 
of Gresham Automation Limited, Gresh- 
am House, Twickenham Road, Han- 
worth, Middlesex. 

* — * 

British Ermeto Corporation Ltd., 
has announced that the following addi- 
tional directors have been appointed to 
its board: Mr. H. H. E. Mr. 
J. V. Sheldon, Mr. L. H. Sheffield 
and Mr. S. T. Wise. i 


The United Steel Companies Limited 
states that Mr. A. E. Bell and Mr. R. 
Lancaster have been appointed to _ 
board of Distington Engineering Co 
Ltd. Mr. Bell becomes director and 
commercial manager, and Mr. Lancaster 
becomes director and general works 
manager. 

a * 

It is with regret that we record the 
death recently of Mr. V. P. Scholes, 
one of the Birmingham area representa- 
tives of Smith’s Industrial Instruments. 
Mr. Scholes, who was 42 years of age, 
was appointed in 1958, and was res- 
= for promoting the sales of Kelvin 

wghes peataces 

The National Coal Board announce 
> OBE a dep of Mr. F. G. Glossop, 

-» a8 deputy chairman of their 
Midlands Division. Mr. Glossop, 
- 5 is production director of ee 
Board’s North Western Division, suc- 
ceeds Mr. W. L. Miron, who became 
chairman of the East Midlands Board on 
January Ist, 1961. 


Dr, F. A. Tatford, director of con- 
tracts of the Atomic Energy Authority, 
has been elected president of The 
Institute of Public Supplies for a second 
year. He has also been appointed a 
director of the National Institute of 
oe Purchasing, Inc., of 

S.A. 


* + . 


The British Productivity Council has 
elected, as a director of N.I.F.E.S., 
Sir Josiah Eccles, C.B.E., M.M., 
D.Sc., M.Inst.C.E., M.I.Mech.E., 
M.LE.E., deputy chairman, Electricity 
Council. 

. 7 

Saunders Valve Co. Ltd. announces 
that, while remaining joint managing 
director with Mr. A. L. Trump, Mr. 
P. T. Stephens has been appointed 
deputy chairman. Mr. P. C. E. Rose, 
an executive director, has been appointed 
general manager of the company’s 
industrial divisions. F 

It is with regret “die we record the 
death recently, as the result of a motoring 
accident, of Mr. T. P. W. Norris, 
M.B.E., M.C., deputy-chairman of 
George Kent Limited, Luton. Mr. 
Norris, who was 68 years of age, was 
educated at Rugby and at New College, 
Oxford. Prior to joining the Kent 
Board in tember, 1958, he was chief 
personnel officer of the Vickers Group, 
and before that, labour er of the 
Billingham Division of Imperial Chemical 
Industries Limited. He was also a 
former president of the Institute of 
Personnel Management. 

+ * 


Tube Investments Limited announces 
that Mr. Robert Atkinson, M.I.- 
Mech.E., M.I.Mar.E., has been ap- 
pointed managing director of the group’s 
engineering division with effect from 
March Ist, 1961. 

* * 

It is with regret that we announce the 
death recently of Mr. F. Shapley, 
an assistant manager of British Engine 
Boiler & Electrical Insurance Co. Ltd., 
Manchester. Mr. Shapley joined the 
company in 1923 as an engineer-surveyor, 
and five years later was transferred to 
head office as an assistant engineer in the 
Boiler Department. He became senior 
assistant to the chief a (Boiler 
Dept.) in 1938, and Chief Engineer in 
January, 1945. He was appointed an 
assistant manager in December, 1955. 


William Foster and Co. Ltd., 
together with its subsidiary, 
Pumps Limited, has now become a 
wholly-owned subsidiary of W. H. 
Allen, Sons and Co. Ltd., Bedford, 
and as a result, there has been a re- 
organisation of the board of directors. 


and Co. Ltd., and Gwynnes yamige 
Limited, after serving on the board 


a period of 33 years, and as chairman and 
managing director during the last 14 
years. Mr. W. Kenneth G. Allen 
has been elected a director and chairman 
of both William Foster and Co. Ltd., 
and Gwynnes Pumps Limited, and 
Mr. H. Norman G. Allen has also 
been appointed a director of William 
Foster and Co. Ltd. 


From pone pa 1961, Wakefield- 
Dick Industrial Oils Limited, a 
member of the Castrol Group, is renamed 
Castrol Industrial Limited. This 
company is the Castrol Group’s United 
Kingdom marketing organisation for 
industrial, marine and electrical oils. 
Formerly known as W. B. Dick & Co. 
Ltd., it was reconstituted in 1956 as 
Wakefield-Dick Industrial Oils Limited. 
The further change of name follows 
logically upon that of the parent company 
from C. C. Wakefield & Co. Ltd., 


to Castrol Limited last August. 
7 * 7 * 


Cape Insulation and Asbestos 
Products Limited is the name of a 
subsidiary company being set up by the 
Cape Asbestos Co. Ltd., to take over 
the management of the thermal insula- 
tion, packings, jointings and textile side 
of their business from January Ist. 
The new company is responsible for 
manufacture and sale of materials made 
at all the United Kingdom Cape Asbestos 
factories. It will also undertake the 
work of the present Contracts Division 
of Cape Asbestos. Andersons Insula- 
tion Co. Ltd., which became part of the 
Cape Group in 1956, will continue to 
operate. A third subsidiary to be formed 
is Cape Asbestos Fibres Limited, 
which will promote sales of all crude and 
processed fibres produced from the 
group’s mines in South Africa, and for 
certain of the processed fibres produced 
at Barking. The head office of C.1.A.P. 
is at 114/116, Park Street, London, 
W.1 (Grosvenor 6022) and the company 
is using the existing Cape Asbestos area 
branch offices in Birmingham, Man- 
chester, Newcastle and Glasgow. 

* * 


Holden & Brooke Limited, manu- 
facturers of a wide range of centrifugal 
pumps, reciprocating pumps and heat- 
exchange plant, have moved their Bristol 
office to 10, Aberdeen Road, Bristol, 8. 
(Telephone: Bristol 30927.) The Bris- 
tol office will continue to serve the 
West Country and South Wales in a 
sales and consultative cagicly under the 


ership of Mr. N. Brooke. 
The frm’s head office address is Sirius 
Works, Manchester, 12. 
x 


Crofts (Engineers) Limited has an- 
nounced the appointment of four sec- 
tional directors: Mr. E. J. Holdin, 
home sales director; Mr. F. Rotheray, 
overseas sales director; Mr. H. W. 
Cameron, London area director; and 
Mr. A. Spencer, commercial director. 








